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MECHANICAL 

BY FRANCIS CAMFIN, C.E. 


4t SSSiSS a 

!«S?g toper^l/'^teorim.^gle. Theof ttatak jh,euld^be 

awkwari ferky nation of the body before fectly upright, and apply his power thremgh 

Most of the posi1 10 ns ca J ^ trac f tl Fl !' y 2 & e seat is still too fa/back, but not invention there are several stages, and in 
machine 3 that^is a machine made to suit is that the handles are too high. In this themselves especially if the inventor is not 

smS stSl choose to stoop, and this rider, incline in the road would compel him to tion starts from the necessity or desirability 

if placed on a badly designed one, would bend forward to apply the necessary pres- of some mechanical method of performing 
■oS use still sit more upright, and appear sure, as the pull through the arms does not some definite operation, suggesting !tselt to 
- to travel more easily than a man whoTad help the application of the power to the somemdividual usually in theclass of business 

ridden an inferior designed machine con* pedals even as well as in Fig. 1, and you in which the particular operation is used, 
tinuouslv, and some of the ‘latter riders will again see the ungainly swaying motion Having found out a real want, the next 

would not be able to sit upright on a good of the body. The angles formed by the step is to ascertain how it may be met, and 

machine from the habit of stooping which various members are again in this figure if means are available whereby the desired 
has been acquired by having a badly de- very awkward } and can bear no comparison end can be reached without incurring too 
signed machine. 1 to those of Figs. 3 and 4. great an expenditure to yield economical 

I shall endeavour, by the aid of the ac- The position of the rider in Fig. 3 is about results, 

companying sketches,, to engraft on the the nearest perfection that can be attained The mistakes that occur through a want 

mind of intending purchasers the principal in a Safety machine. The wheels should of acquaintance with the mode of action, 
points which go to make a good machine, by be about 30 iu. diameter. The seat is placed and scope of the mechanical movements at 
contrast with two badly designed ones, so only slightly behind the crank shaft; thus our disposal, are familiar enough to those 
that any reader, though inexperienced in the the rider gives a vertical pressure on pedals, who have occasion to refer to any extent to 
art of riding, may, when buying a machine, and his weight is more advantageously dis- the records of the Patent Office,, where we 
whether new or second-hand, form a good tributed in relation to the front wheel, and constantly come upon mechanical impossi- 
judgment of its qualities. I shall not enter the rake of the front fork, together with the bilities, and, even in our days, encounter 
into the subject of workmanship here, as it curve in the handle bar, brings the handles that most ridiculous of all fallacies, attempted 
is generally in proportion to the price that well towards the thigh. The question might perpetual motion, or apparatus ior creating 
is naid. be asked—“ Why not curve them more, energy. The two classes of error arise from 

e sketches that I have made are of and bring them almost vertically below the insufficient mechanical experience in 
bicycles, as may be seen, but the remarks ; shoulder 1 ” In this case, the torsional strain first instance, and an ignorance of physical 

ap]dy equally to tricycles. in the head carrying them would be so great principles in the second; and in this article 

Fig. 1 shows a rider with exceedingly that they would most probably twist off. it is my intention to treat of matters purely 
round shoulders, caused, as can he seen, by a Fig. 4 shows the rider mounted on an mechanical in the hope of rendering such 
badly designed machine. In this particular ordinary, and I have sketched it not to assistance to my readers as shall not only 
case, the great defect is that the distance persuade any reader to buy an ordinary, but prevent their falling into error, but also 
between the handles and seat is much too simply to show what may be considered the guide them in choosing the simplest and 

is too far best relative positions for the seat handles most satisfactory combinations to secure the 
backj being almost over the centre of the and crank if tney could only be attained in ends at which they aim. 
driving wheel, having been placed there, no the Safety, * : It very oftens happens that a contrivance 

doubt, to secure adhesion, which it cer- It does not follow that the riders of ordi- which, on first consideration, appears a 
ramly does, but at the expense of steady naries always sit straight, but they have, if simple affair, becomes, by the time, it is 
i unnmg, machines of this class running they desire, the best opportunity for doing made to perform its duty perfectly, of so 

^ery _ wobbly, if I may use the term, so, and it is their own fault if they choose complex a character as to put it quite out 
imagine a locomotive with nearly all the to ride in an inelegant position, I have of the market; it is, therefore, of the first 

weig on the drivers, and only a compara- seen riders bent almost double even on these importance to design every part with an 
ive y small amount on the leading wheels machines. In all well-designed Safeties, the unceasing regard to simplicity, and to design 

would be a great many pedals are movable in aslot-—that is. you can and re-design, over and over again if neces- 

+i^ e ^n°t™ erS inq Hf t3 this country if shorten or lengthen the stroke; the seat s ary, to retain it; and as a machine is built 

-™ ere followed m these quick- is also adjustable vertically, and handle bqf up new ideas will arise as to the details 

Jvl ****** tte correct likewise. Suppose all three fixed midway already set out by which great improve- 

amf hanrP p cran k shaft in the extent of motion—that is, the pedals ments are often suggested. 

rfiirliHv sbou i^ he placed only m the centre of their slot, the seat and handle A very helpful course to pursue, especially 

shaft whnn if the crank bars likewise. Now, to see if the machine when novel combinations are contemplated, 

ere’slightlv +iT \!? ^ ront 1S suitable, turn the crank till the pedal is to make models of each part as we pro- 

able to sit r ^ der ^! r01 ^ d attains its lowest position, then mount the gress, and this can generally be done m 

14 nower to thk 0 to use and extend the leg downwards, when, thin wood, working on pins and guides on 

in the Tiositirm Ntrhi/iii shown in 'Piir ^ f suitable, the heel of the boot should just a ® . .I .. 

Quite suffinifmf 1 i ^r 3 touch the pedal. This will he found a good made of stout millboard or ot several layers 

pest hills ca,nahle nf k d ! 1G “,i or working length. The handles should be of Bristol board fastened together with thin. 

h.e same time tho me; a ” 1 •.l^ n j a,30Ut 4 inches away from the end of the glue. This last m ate rial I have found very 

more evenly. 6 18 distributed seat, as shown in the sketch given in Fig. 5, convenient on account of its uniform texture 

Now comnaxp all ^ i * . , and the top of the seat should be level with and freedom from grain ; moreover, it does 

the arm* bSy tnd ?„ mT! ed 1 . not warp after it is once made urn For tubes 

those in Figs, 3 and 4 fn t lo ’ 1 If these instructions are followed, I have and other cylindrical parts, ordinary note- 

the rider would when fI im -i P l \ ie J 1 ? doubt the purchaser will be satisfied with paper gummed together answers very well 
compelled to increase the ti rM ° a 11 m mac hine, and not get disgusted with it, and keeps its shape admirably. If a semi- 

treadles by the umrainlv ** a3 a S rea t many do, a result which arises cylinder is required, it is best to make a 

the body before-mentioned^ nc; y ti m0t!0 n °f most probably from some defect in the de- complete cylinder by continuing to roll and 
the arms would only have n wi J!!!,, Slgr l‘, Tlie use , tte bicycle and tricycle gum the paper round a roller until a suit- 

make hinymore round-shnnVlei*.ri '? to as , e means of locomotion must be re- able thickness is obtained ; when the whole 

him off the seat while hut slio-ktlv Jnn.o - aW S ai ’ded as extending daily in this country, is thoroughly dry the cylinder is cut in half 

th ^pressure on the pedals. ° y reasmg and is becoming of increasing importance longitudinally, and will retain its form. 

To sum up Fig. 1 . tv , . b' om a military point of view, and what I Most people will have their own opinions 

brought forward almost centiiii. US i Je have written on the subject cannot be-re- as to gums, but I have always found clear 

centrally above | garded as ill-timed or out of place. | gum arabic dissolved in warm {not hot) 
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water the most satisfactory. Where pieces the crank pin may encroach upon the shaft; and, therefore, the tension on the band is 
cardboard j, aV6 to be fixed by their edges these cases occur chiefly where rotary is constant when the pinion is driving. Of 
diamond cement will be found reliable. No to be converted into reciprocal rectilineal the rack and pinion methods of attaining 
sneci&l tools are required for this class of card motion, and it is for that purpose that the the changes of motion now under considera- 

model making— 1 a, metal straightedge, a pen- eccentric is chiefly used. By its adoption, Li.I _d 0 I-l -- 

knife, |»i r of scissors, a small keen chisel, the cranking of the shaft is avoided, and varieties, but the object i 

and a carpet-needle in a handle for a piercer 

mark centres, will suffice for all practical to be derived from one shaft, it is of great 
purposes, with a few weights to hold advantage to keep the shaft intact through- 
a lamed' and glued parts together until out its length; it will then be more uniformly 
they are set. . strong, and therefore work with more 

Having opened with these few intro- steadiness and freedom from vibration than • 
ductory remarks, I will now proceed to if it is bent about. 

describe the different kinds of mechanical the connecting rod 

movements in classes according — — —.---.... — --— 

duties they are required to perform, and to Fig. 3 may be used—it is very commonly | material ; 
show also methods of setting them out for found in small pumping engines ; '' 


tion, I might give a very great number of 

in view is-to describe 

where a number of different movements have | only such as may be relied upon as efficient, 

and in this connection it may also be said 
that moving bearings should only be used 
when unavoidable, as they add to the fric¬ 
tion and liability to derangement. 

When anything approaching high S] teed is 
If there is no room for I used in parts that reverse the direction of 
a c between the block their motion, care must be taken to have 
to the j a and the main shaft b, a device shown in [ racks and toothed wheels made of tough 

, if they cannot be cut out of 

_ _ . ; the crank 1 wrought steel or wrought iron, they should 

practical purposes, and the peculiarities of pin works in a block f, which is fitted to be made of cast steel or ‘‘ mitis” metal, to 

slide iu the vertical slotted bar d e ; the enable them to resist the shocks to which 

the block f is supported in they will be subjected. Wherever toothed 

uides G G. The block f may be replaced gear can be replaced by link-work, it is best 

y a roller to reduce friction, but in order to use the latter, as it saves noise and vibra- 

The length to allow it to act there must be some play tion. A friction-clutch connection by which 

in the slot, and this involves some blow at rectilineal can he converted into rotary 

each change of direction of the driving motion (but not the reverse) is shown in 

block, hence there is a disadvantage to set : Fig. 6. 

If the off the gain. Without the roller, the friction and 
moves with uniform speed the is necessarily great, and the arrangement is 
rotary motion will not be uniform ; starting not one to be chosen, and in iny case should 
from the point D, the crank pin 0 will have only be used with short strokes, as other- 

it» greatest velocity relatively to that of the : wise the twisting strains upon the rod a 
block, and falls to its minimum speed when ] will be very considerable 
at right angles to the connecting rod a c, 
from which position it again increases until 
it reaches the point e. 
are called 

the block a has no tendency when c is at compactness. 

either of. those points to move the crank in If it is required that both the rectilineal 
either direction.. In order to render the and rotary motions shall be uniform in 
velocity of rotation as nearly uniform as I speed the combination, Fig. 4 
may be required—as in a steam engine for ! used. It consists of two parallel racks D E 
instance—a fly wheel is fixed on the main- facing each other in an oblong frame g h, 

shaft B, but its duties and action will be carried at each end by bars a a, which lie the pawls* being turned 

i m 1 _ 1 l _ _ 4 , ft rtii \ t * * t * ii* * j * 1 . i * i 1 9 * * . it ” 

I in a straight line and work in guides 1 ; b tions. 

two driving is a toothed segment keyed on the shaft c. 
at an amrle. I When the racks are moved back and forth I the 

to their full extent, they gear with the 

ment B alternately, and the same thing j the direction of the 
occurs • ' 

segment; it is obvious that the periphery of | pawl n upon’ the 
the segment will move with the 


to 


H 






tbeir action. . . I 1 

Converting rectilineal reciprocating into rod A carryin 

continuous rotary motion and the reverse ,— 

Tli© most common arrangement for this 

purpose is the crank, Fig. 1. 

of the crank between centres b c is one 

half the rectilineal travel of the block a 

which moves in guides of some sort to pre 
serve the direction of its motion, 
block a 








A is the shaft to be driven 
upon it is keyed a disc B, having a 

groove cut in its circumference. To fit this 

groove, two friction pawls M and N, of which 

one is shown enlarged at o, are made, so that 
if pressed against it they will squeeze into 
the groove and bite, but if drawn in the 
other direction will merely slide over it. 
p is an end view of the driving disc 

the pawl groove q, in which 

N and M work. On each 
side of the disc b, are arms r and s, 
which revolve freely upon the shaft a, but 

are prevented from sliding along the shaft 
may be j by collars provided for that purpose ; one 

pair of arms, R, carries the top pawl n, and 
the other pair, s, carries the bottom pawl m, 

. in opposite direc- 




j upon 1 

. With 


a propor¬ 
tionately enlarged width of slot, this arrange¬ 
ment can be applied to eccentric movements, 

The points d and E and for very short travels will often be showing . 
points, because the force on found very convenient by reason of its the pawls 


me po 
dead t 




treated subsequently. The dead f>oint diffi¬ 
culty is obviated by having two driving is.a toothed segment keyed on the shaft c. The pawl n is jointed to the arms R by 
cranks on the same shaft placed at an angle, When the racks are moved back and forth the pin g and to the connecting rod d 
most commonly a right angle to each other, I to their full extent, they gear with the seg- by the pin f. When the block c moves in 
that while one is passing a dead point, ment B alternately, and the same thing the direction of the arrow, the connecting 
the other is exercising almost its highest occurs when the racks are driven by the rod D pulls upon the pin f, and turning the 

power;* this arrangement also serves to segment; it is obvious that the periphery of pawl n upon the pin g, throws it into the 
equalise in some measure the force exerted the segment will move with the same groove q, where it bites and thus turns the 
during the revolution. It is evident that velocity as the rack, and, therefore, if the disc b and shaft a, the pawl m meanwhile 
the block a will make a stroke forward and motion of one is uniform, so will that of the sliding backwards over the groove, a small 

hock again for each revolution o i the crank, other be. The teeth must be so set oat stop at the end of the arm s preventing its 

The length of the path travelled by the and arranged, that exactly as the last tooth falling too far back ; on the return motion 
crank pin in one revolution is equal to the of the segment leaves one rack, the first the pawl x is released, and the disc driven 
stroke, d E f multiplied by 3} (the ratio of tooth takes into the other; of course the by tlie pawl m connected by the pin i to the 

the circumference of a circle to its diameter), number of teeth will be the same in tbe arms S, and by the pin H to the connecting 

and during this passage the block a makes segment and in each rack, and each rod e. The motion of the disc will be in the 
two strokes, therefore the mean pressure on stroke will have a length equal to the arc direction shown by the arrow at a. 
the crank pin will be the pressure upon the ; of the segment measured on the pitch Rectilineal^ vibratory, and rotary motion 
7if iK i ^ 11 Biul divided by 7* Hug, Fig, 5 shows another method of ob- reciprocating and uitermitienL —Vibratory 

If the crank pin is made so large as to , taining uniform reciprocating motion when motion can be obtained from rectilineal, and 
extend beyond the main shaft B, as shown a long travel is. required, which, were the rectilineal from vibratory, from either the 

** n i^’ WS ^ ave - a which previous mechanism .used, would require an crank or eccentric, or from a toothed sector 

la called an eccentric, because the wheel inconveniently large segment. The driving and single rack. In Fig. 7, a b is a 

H 13 eccentrically upon the shaft; pinion a is carried on a short shaft working crank on a continuously revolving shaft A 
tne eccentricity u b, which is called the : in movable bearings in the vertical slot from which a vibratory motion is conimnni- 
larow of the eccentric, is equal to half the . B B in fixed parts of the framing, c c show cated to the rocking arm c D by the con- 
travel ot the block a. Although the crank a groove in one of tbe side plates attached necting rod B c. The arm c t> may be made 
tnu, the eccentric are the same in principle, to the double rack I) D; in these grooves, the to give an intermittent reciprocating motion 
yet practically there are considerable differ- euds of the shaft carrying the pinion a and to a bar carried in guides, g g, by prolonging 
wtces; lor long travels of the block A the band pulley G work, and so the pinion is it and fixing on the prolongation a pin K, 

t** 1 i " f preferable, for it is kept in gear with the rack. After the pinion which takes into the teeth f f on the bar 
ocsirahle to keep the crank pin as small as has pushed the rack to the end of its stroke, during part of the vibration, and thus gives 

rr lt e ^ t0 |° 3e 68 power as may it turns round the end teeth, ami operating an intermittent and reciprocating movement 

x* m inction and for a given pressure the on the under rack, makes the return stroke to the bar, such as might be suitable for 
*dj lost in friction vanes as the diameter and then mounts to the top again, its bear- feeding material to certain machines. In 
'■ ‘ R: '7 Ulk J 11 ’ 1 . this is evident, for as the ings falling and-rising in the slot u b at the order to hold the bar at rest when it is not 
’ . ew,Jv f In its bearing, the friction on | respective ends of the stroke. The pulley G being moved by the pin e, which maybe 

i t inn't t renCU * to tho pi cture upon is driven by a band f f from the pulley e, furnished with a roller to reduce friction, the 

*l ^ ,V v i er C tJflie at each revolution which is so placed that its centre is equi- teeth f f may be replaced by a slotted plate, 

feroiJi. w o^tance equal jo its cireum- distant from that of the pinion shaft whether h. The curved slots i i are made to the 

it, However, the throw is small. I the latter is in its upper or lower position, | radius of the path of the pin e, and while it 
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in oither of those branches the bar is hold In the friction bar, in armngoment in Fig. ■ larger the diameter ot the roller in 

it descends into the part 8, in which no back motion is allowable, the ■ to the pin the less will be the friction : but 

length of the crank a n must lie equal to | even when there is very little room foi 
required of j half the maximum travel required (if it : dilterence, the advantage of easier luhri- 

is variable), then a straight lino at being [ cation will make it worth wlnlo to use 
permissible— ft device for effect- drawn from the centre a to touch the unper rollers. It is, however, not. to be overlooked, 

b a is a surface of the feed roller 1), the relief roller B l that if a single roller is used, it must be 

ilaced os to touch the lino l with made a little less in diameter than the 
upper suio; and if it is made adjustable it distance between the guides to allow it 
must be so set that it cannot be lowered, to turn ; and, with very heavy pressure, this 

it by means of the screw adjust- might cause rather heavy knocking, 
tub nt K the amount of feed at each stroke | Considering the saving of wear, especially 

on the guides themselves, it is worth while 

It seems advisablo here to point out the to take a little trouble to obviate this evil 
While the advantages gained by friction rollers, as where it exists in any appreciable magnitude, 
the latter have already had occasion to refer to them ; In Fig. 9 is. shown an arrangement of 
revolves, blit always in one direction, and shall again. If a pin, say, ora block, rollers, of which the simplest form will be 

because on the return stroke the bar rests works upon a slide, then the amount of two, A, n, running between guiding surfaces 
on the roller u, as shown by the dotted lines, work lost in friction m.foot-lbs. during cadi o and n. In this case, the rollers may 

The spring h presses a light brake against stroke will bo equal to the friction resistance always bo ill contact with the guides, 

the roller o to keep it at rest when not acted multiplied by the length of the stroke. For and with each other, and be hold in position 
upon by the bar n c. By making the dead example, the friction of a smooth block on by pins fixed in sido plates, Moretl 
centre upon which the roller E runs adjust- a smooth guide, both being of iron, will bo i pair of r 

able, the amount of motion that is given about one-fifth of the pressure on the block. I block if desired ; but, of course, there must 


. 


rolal ion 


vs in . _ ■ _ 

at rest, but when - — r - 

of tno slot the bar is moved. In some 

cases, an intermittent feed is .- 

some considerable extent, but no return of 
the feeder is _ 

ing this is shown in Fig. 8. 

crank continuously revolving upon a shaft a. must bo so 
The feed roller n requires to bo rotated its 
intermittently. There is a friction bar b c, 
which at the end n is jointed to the crank, By raising i 
and at the other end is weighted, pressing 
sometimes on the feed roller n, and at others is reduced, 
on the loose roller b, carried upon, a dead | 
centre fixed to the framing, 
friction bar presses upon r>, 
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Tig* ji, 

LTccUauical Movomenta, Fig, 1,—Crank and Connecting Rod* Fig, 2.—Eccentric and Connecting Rod, Fig, 3,—Crank and Crose-Slotted Rod, Fig- 4 

Double Rack and Segment* Fig* 0* — Returning Rack and Pinion* Fig* G.—Pawl and Disc Movement* Fig* 7*—Crank end Vibrating Ann. Fig. 0- 
intermittent Roller Feed, Fig* 0*—Anti-friction Rollers* Fig* 10*--Jntormittent Ratcket Feed, Fig, a Adjustable Stop Feed* 


vieh pair of 

device von 


to the feed roller i> may ho regulated with- Tf> then, there \$ 40 lbs, load on a block be some 
out any difficulty. a ^ moving 3 ft each stroke, the loss by friction rollers* 

In sotting out the movement in Fig* 7 , the would be 40 divided by 6 and multiplied by j much used for giving the t 

length of the crank a h will be one half the 3 * equal to 24 ft* 4 bs. Suppose, instead of the tools for shaping, milling* ami other pur 

chord h l of the arc l o l ; the travel of the sliding block, a pin one inch in diameter poses. To the shaft a (which inny have a 

pin v. will bo to that o( the point o as the surrounded by a roller two inches in din- screw thread cut upon it to give motion ton 
length K n is to n o. In order to determine « motor is used, then the friction is between tool box or a table carrying woriO is kcyo 4 
the form of slot tor any given travel of the bar ! the pin and the roller carried by it; 'and as a tooth wheel f : and upon the same shait 
in the guides u t>, draw the straight lineM M f j the pin is ono half tho diameter of the roller, there also oscillates freely n bell crank 
al; right angles to the bar, and from M, with a , the distance travelled by the rubbing surface tho end c is caused to oscillate by t he rod i 
radius m n equal to n m enlarged, describe within the roller will oe one half of that , which is actuated by tlio eccentric n upp 1 ' 
t he dotted arc n n equal to the arc of travel travelled by the rolling surface upon the ! the shaft e. The double jnnvlo is umde so 
of the point k ; draw tho straight lino R It at guide j and* therefore, the work lost by \ that in one direction it will slip over tuc 

right angles to m m' and cutting it in the friction will be reduced by one half. In both I teeth of tlio wheel F, but in tho oilier duty 

point Qi then from tho point 4 on the line it R cases the friction may be reduced from one tion catch in them and turn the wHoek 111 
mark off half the required travel of tho bar half to a third by the use of lubrication ; the direction of the arrow if in the position 
on each aide, and through tno pointsaofound | and when this is done, there is a further shown, but in the opposite direction u t 11 
draw parallel to m m' the straight Jines o o 1 advantage in tho \ise of rollers, because the ! pawl is turned over in the position sjiou u >j 
ami im\ intersecting the dotted arc at s b, J oil is held by capillary attraction between j the dotted lines. Hi is pawl and vxlu ' 1 
thou tho two/ires s sn, brought together the roller and the pin; and the pressure ! arrangement is sometimes act un toil 
so that the line 00 coincides with pp, and the between the surfaces, although forcing it ! and a tumbler, ns shown in l' 1 ^* .* ‘ 

points h s coincide, will form tho upper forward, keeps it upon the surfaces to be | a a' represent the two ends ql a V? -i *^ 

branches of the slot ; the vortical slot must lubricated, and it is not exposed to the tabic, on which are fitted adjustahlo > o| 
he enrnea low enough to clear tho bottom } drying influence of 1 he air ; whereas, the bn', by the position of u 
ot i the whole are N n* The centre lines lubricant upon a guide is pushed by the I of the tanle i 
being thus obbunod, the width of tho slot is block beyond the working surfaces, and the 

uni to smt the diameter of the pin or greater part of it is at all times freely ex¬ 
roller intended to work in it posed to the air* It is obvious that the 


clearance between < 
Fig* 10 shows a 


c a p ; 
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■hich the traverse 

nm 


c is a shaft can 

an arm a 

tlxed 


is governed. 

in fixed hearings, and carrying on 

weight if ; this arm moves 
stops, which limit its throu 
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set 


hetween 
- he tween t lie 
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position shown and that in 
hich H would be, as indicated 
by the dotted lines. Upon the 

J - * /t I _ 1 - - - - - -- - 

shaft c is fa 


% 




ti 




when open. At each end of 
the side boxings a piece, 12 in. 
by in. by j[ in. thick, is 
housed into the front, back, 
and side of each boxing, and 
sustained firmly in position by 
means of angle-blocks, glued 
in as shown. These pieces serve 
to strengthen the boxings, and 
it will be seen from Fig. 2 that 

they also serve as stops, against 
which the top and bottom of 
the bookcase are closed when 
the whole is in use. The top 
and bottom are out of I in. 

stuff, and should finish about 

I „ in. thick. They are, moreover, 

II in. wide, and should finish a 
H o little under, to allow them free 
j§ * play inside the boxings. The 

same remarks apply to the 
shelves. The top of the book¬ 
case is hinged to the under side 
of the left-hand upper cross¬ 
piece in the side boxing, and it 
closes against the under side of 
the right - hand upper cross¬ 
piece, to which it is firmly se¬ 
cured by means of two thumb¬ 
screws. Similarly, the bottom 

is hinged to the right-hand 

’ closes 


i 
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I 


-B 


>; 






IV 


I 


I 




4 


ss carrying 

two projections, d and e, the 
latter lying behind the former, 

shown at D' and e' in the 
plan view ■ so that the stop is' 
will act only on the tooth d, 
and the stop B on the tooth e. 
If the table be moving in the 
direction of the arrow, the stop 

wilt come in contact with the 
rooth e' and throw the shaft a 
quarter round, the feed bein 
tuated by the short arm c F 
. and rod f F ; on the return of 
the table the stop b will strike 
the tooth D, and throw the gear 
back to the position shown. 
This tumbler arrangement can 
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also be used to reverse the di- 
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1 rection of the table by various 
means which come under the 
head of reversing gear. The 

travel of the pawl g (F 
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ig. 10) can 
he adjusted by making the end 

of the arm a c with a slot, in 
which the pin, carrying the 
upper end of the actuating rod 
can be secured at any desired 
distance from the centre a. The 
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lower crosspiece, an 
upon the left-hand lower cross- 
piece, being similarly secured 
with thumbscrews. When the 
bookcase is to be folded up, we 
will suppose the shelves to have 

. The top is now unscrewed 

and moved down so as to close against 

The bottom is 
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use of the weight h (Fig. 11) is 

i to keep the shaft c and its ap- 

i j icndages at rest when not acted 
I on by the stops B and b'. * 
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I must reserve my remarks 
i on release and trip movements and cams 
■ and cam bars for another brief paper. 




, Fig. 2. 


Section lengthways 


fcsi-. 


been removed 
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from Side to Side of Book- 


e when open. (Scale ap 
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fi 


■ the side of its boxing. 

next unscrewed, and it is to be observed 
that it must be made of such a length 
that it will clear the thickness of the 
top hanging vertically, and 

with a vertical position against the side 

The remaining depth 


plies to Figs. 1, 2, and 3.) 
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A PORTABLE FOLDING BOOKCASE 

BY GEORGE H. BLAGROVE 
Author of “Decorative Woodwork 
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move up 
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of its own boxing, 
in the side boxings will be occupied by 
the shelves, two of which will be in one 

boxing and one in the other. 

There would be space for 
another shelf, if desired, which „ 
might be if there were many 
small books. Each shelf has 
two stub tenons, 1 in. wide by 
J in. projection at each end. 
which fit into holes or mor¬ 
tises cut at the required levels 
in the sides of the boxings. 
One end of a shelf is shown 

When the book 


f 




A bookcase wliieh can be folded up and 
packed in a small compass is likely to i 
prove a useful article to many persons / 

who live habitually in furnished lodgings, 
having their own stock of 
books,andnowandthenchang- 
ing their place of abode. The 
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Fi£ # 1,—Plan of Bookcase, 
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idea of a folding bookcase is 


it 


not new. One was described 
and illustrated in Amateur 






Mechanics in January, 1883, 
the description and illustra¬ 
tions having been reproduced 
from some other publication. 
But the constructive details 


f 


in Fig. 3 . 

case is closed together, the 
front pieces of the boxings, 
which are 5 in. wide, close to- 
ether, and the back pieces, 
eing only 3£ in. wide, have a 
space of 3 in. between them 
which allows for the four % in. 
pieces of the folding back to 
fie between them. The pieces 

of th e back being only in. 

wide, this leaves a space 2£ 
in. deep by 3 in. wide between 
them and the front pieces of 
the boxings. This space is 
occupied by the cornice, 
which Fig. 4 is a section. 
When the bookcase is open 
for use, there is a clear space 
of 2 ft. 7 in. between the front 

of the two side boxings. 






so essential for workmanlike 


execution, were wanting. The 
present design is new, and the 
construction has been, in some 

and 


I 




ts 


sugnt res pec 
it is hoped, improved. 

The plan is shown in Fig. 1 
and it will be seen that the 
sides of the bookcase consist- 
of two boxin 
i l in. stuff, w 










f 


made out of 
__ would pro 
If in. thick 
grooved and tongued together 
Between the back and front 

clear space of 11 in. 
to allow depth for the books 
The back is formed with four 
pieces hinged together, each 

made to finish 8i 


inch 


bably finish 




of 
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I 








pieces 

This, then, is the 
the moulded part 
cornice, beyond which there 
should be at each end a tenon 


k 4 


B 


■ 


of 


length 


in. wide and -$ in. thick. 

Fig, 2 shows a section taken i 
longitudinally from side to 

throuifh 


the 


Front Elevation* 


Tig. 5.—Section of Top 


Bottonii and Shelves. 
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uin flcen } in 'thick, and 1 in. projection, sacrificed, to reproduce anything of beauty qualify for hia future career by thorough 

1 * 10 ' ! - -- *»- *—*■ considered apart from strength. Hence,the study of mathematics, including natural 

most conscientious decorative designer need sciences—mechanics, dynamics, hydrosta- 

not consider strength of construction in any tics, chemistry, physics—with enough know- 

other light than insomuch as it will give ledge of anatomy to understand the 

force and stability to the creations of his , construction of the frames of man and 
imagination—in appearance, not actually. animals, and enough botany to teach him 

The third phase of our subject, designing how trees and plants resist strains from 

for inventiveness’ sake, partakes of both the without; and, in fact, every subject which 

attributes of the two fore-mentioned elassifi- has anv bearing, near or remote, on tile 

cations, invention creates improved methods | principles of construction in nature, or in 

be theoretical as well as practical; he 

both strength and beauty (it is granted that 1 should be able not only to make a drawing 
their proportions may and will vary greatly) himself for others to carry out, he should be 

practically able, if necessary, to carry into 
practice bis own drawing. As his vocation 
is mostly to reproduce and copy existing 
construction, his imagination will not 
require much training or culture, and may 
be to some extent impaired and counter¬ 
acted by the study of fact to the exclusion 
of fiction, unless he possesses the gift of in¬ 
ventiveness, when imagination, curbed by 
scientific knowledge, will put him at once 
into the ranks of the third 
designing. 

The alternative to this selection of a pro- . 

.... __ __, _ fession in designing is that of the mind 

moral condonation of such faults may be which hates arithmetic and mathematics, is 
hrought into play as mere sentiment. In- imaginative and dreamy, cares but little for 

reasoning, but tends to the refinement of 
voluptuous form and colour ; poetical, and 
seeks change and variety, new themes, fresh 
thought, and pastures new; such a nature 
finds a syrapi 
pursuit of th 
design. 1 

earlier training in this line are drawing and 
modelling; the education of the eye and 
hand firstly for the expression of form, and 
can result; by pleasure, I mean the highest subsequently for that of colour; optics, in- 
and best sense of the word, a plea admitted, eluding perspective, elementary geometry, 
an influence over the human spirit welcomed botany, anatomy, light and shade ; the 

lm* chemistry of colours and pigments; some¬ 
thing of architectural style and architectural 
history. All these, besides being in them¬ 
selves useful in his future career, will have 
during the acquisition a marked influence 
on his refinement and mental culture, and 

assist in forming correct taste. His light 

reading should be poetry, or imaginative 
standard works, his observation of men 

and things ever constant and watchful, and 

above all, his memory (owing to the absence 
of mathematical study) should be constantly 

p form and colour, 
ble. should be under- 


util corresponding mortises in the front 

pieces of the boxings, so arranged that the 
cornice, when fixed, shall rest upon the top 

of the bookcase. Perhaps the reader can mi- 
prove upon the section of the cornice shovin 

here. Fig. 5 shows the section of the top, 
bottom, and shelves, and this also may be 
open to improvement. It is easy to see lion 

the bookcase can be opened, by means of its 
hinged back, so as to allow the tenons of the 
shelves and the cornice to be fixed in posi¬ 
tion. After this is done, the top and bottom 
can be fixed with the thumbscrews, and the 
whole will make a firm, strong piece of fur- 

luture A &id© elevation and part of a front- 

elevation are shown in Figs. 6 and 7. Aspecies 
of ornamental pilaster is housed or tongued 
on to the front piece of each side boxing, the 
side of which is treated as a bead-flush 

<i panel, Here again it is left to the reader 

to improve upon the ornamental part of the 

design. The space occupied by the entire 
bookcase when folded for packing does not 
exceed 4 ft. by 151 in. by 10 in. 


w 


the previous work of man. 
should 


of producing, or improvements in the pro¬ 
duct required for any purpose, therefore, 


enter into t he design or conception more or 
less in every instance. 

It follows, therefore, that all design that 
does not aim either at strength of construc¬ 
tion, or beauty, of some type or other, or 
both, is valueless, aimless, and bad. Put 
imaginatively, from the creation of the 
world—as told poetically in Genesis, with 
the prototype of strength portrayed in 
Adam, and that of beauty limned in Eve- 
down to the present time, it is impossible 
for any human being to admire or be pleased 
with anything weak or ugly, per se, although 
such emotions as pity, compassion, and 


category of 


DESIGNING FOR WORK: HOW TO GO 

ABOUT IT. 

BY JOHN WHITFIELD IIARLAND. 


stinctively, admiration is produced by 
strength or by beauty, or by a combination 
of both, and not by any other ideality or 
reality. Mental strength, power of intellect, 

Since writing my last article on this sub- I can be equally 

ject, I must perforce prelude present and the beauty ot thought and feeling, calls up 
future remarks by systematising so vast a the same sympathetic admiration as the 
field for speculation by subdividing and physical forms of strength and beauty, but I 
classifying its various ramifications, so that maintain that whether mentally or physically 
my readers in pursuing it in one direction | both are absent no human feeling of pleasure 
may not lose sight of their object in an 
opposite one, but can come back to 
common starting-point. It will then have a 

more logical sequence ; and if I classify all | for its inherent good, and for* the deep i 
designing according to its purpose or object, pression on the mind for good. This is, or 
I shall he saved much confusion of thought, ought to be, the ultimate of all design. In 
both to myself and the practical readers of decoration, a moment’s thought will suffice 
Work. I shall therefore show that all do- to show that if the governing idea is the 
signing, being a means to an end, is elassifi- producing of such an effect of true pleasure 
able according to its purpose; and deduce ! on the minds of others, usefulness as well 
therefrom what is the requisite power of I as mere beauty will result; for children, 
conception and inception necessary for each whose minds are so much more susceptible 
particular class of designing, and instance of impression produced by their surround- 
tue kind of knowledge and training most ings “ than is dreamt of in our philosophy,” 
suitable tor obtaining such mental power in will retain in after-years some associations 

eat |\VT P.° . u * direction. that have beauty in them which will bear trained to treasure u 

iitio esi gning is capable of reference to some trace of refinement, even if it is only Foreign travel, if possi^.^, —-- 

s common characteristic, its object, the mere prettiness of the public-house, or taken, whence spring new- ideas, natural . 

the well-arranged windows of the shops, to effects—novel and suggestive—and that 
say nothing of good pictures, liappy effects change and variety that so stimulate the 
of colour, and other refinements in their imaginative mind by instituting that great 
homes. My reason for thus entering into educator of artists, comparison. Here the 
ethics is the very frequent recurrence associations of the student’s childhood will 
amongst artists of the expression when just affect his future to an extent quite incal- 

commencing a subject that they “do not ! culable. Apart from the theory of heredit- 
s im 0 h; na _„ 1 ? ™ ctlon > b© it for feel fit, they “ are not in the humour,” ' ary transmission of mental as well as 

furniture'or-mv „L l i e3) l 1 . *© works, 1 ideas do not seem to come,” etc. Iraagina- physical qualities, no one can but admit that 

is, and must^ hp .construction, strength tion, like the palate, requires some stimu- if a plant, the lowest form of created life, 

f human life ?! nce sa * e ty lating sauce, and I think the best sauce to can be subjected to the nurture of a hot- 

materialis a secondnrv A Economy of tempt it is the thought of the ultimate house and surrounded with all the refine- 

other side issues snnb w m st result • not to dwell on the commencement, ments of a wise plant-culture and thereby 

convenience etc will ii,o W 1+ 1 Vi 'Public but to look forward to the finished enneep- become more symmetrical and beautiful than 

designing in this y odffy all tion realised; the humour for work will a similar one left to grow up in a wilderness 

ought not to have anv i_ n ?, ere beauty soon come, the fitness for the task will soon under only nature’s auspices, a human 

of its primary nurnosp nf «L„ ,l° sacri ^ ce develop itself, and success will.be achieved. being will be to a greater extent mentally 

Designing for deromtinn , ' i The first step in designing is to decide as well as physically made or marred by its 

danger to life, such is ' rm• t!!° Ves - 110 the mind is most capable of. If the surroundings whilst young. This ebanne 

hetently entAils,therefore tbpart■ m * im od has a natural bent for mathematics, leads on to endless speculative thought: bu 
and imagination has free vpnt ' acc . u !' ac y reasoning, and not of a poetical in returning to our subject, let us ask, I 

by fears of future remora nl etterecl and imaginative turn, with a-strong will to our board-school system education at a , 
inevitably haunt the design pi- ,^f if . Wou ^ overcome obstacles, and a strong mechanical in the broad sense of the term? A re ° 

struction should human °lifp '*u C0 1 n ' 1 * cn dency, the would-be designer should ; children ever surrounded with the p ur © y 

tie thereby devote himself to constructive design, and artistic forms and colouring of continental 


Esi>, Aim, ano Object of Designing—Coxvex- 

tional Treatment— hi fressioxism. 


recognisable: mental beauty, 


athetic field for its powers in 
e second category, decorative 
The studies necessaiy for the 


a 


thus 


1. Designing for construction, involvin 
strength. Q iv; n n; nn c — ■ 


i-v • wuju whvu, involving 

2. Designing for decoration, in¬ 
volving beauty. 3. Designing for inventive¬ 
ness, involving both strength and beauty. 

I 11 t M 1 Q A1 A n.i j-fc j-v Jk _ « —_ ^ 1 1 Ik 9 * a 

gmng is eni- 


In this classification all desi 
braced. 

Designing for 

buikl m 
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cities, examples of the work of the Dark If we with our traditional art, with a school 
{God save the mark) Ages? Are even of painting of which we have nothing to 
flowers, that cost so little, ever found decor- be ashamed, cannot go to nature, and by our 
ating the hideously painted and badly pro- fidelity to nature admit the source whence Bars: 
portioned schoolrooms; and even from a our inspiration is derived, it is time to“ shut 
sanitary point of view, why is not their | up shop.’ 1 
fragrance used to overcome that faint odour 
of a crowd we all know so well ? And yet 
we find our statesmen wondering how it is 
that in artistic feeling our working-men are 
behind their continental confreres^ and how 


MO 1 ) E 11 X 
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BY J. H, 


Rounds, Squares, and Flats—Making 
up Fihk—F innic; Tools—Tongs—Chisels* 


In the judicious choice of that which is the 
Conventional treatment,” however, used I best method out of several possible, lies id ueh 
to have a meaning. It used to mean that of the skill of the experienced smith. For 

some form was selected from nature’s book, it by no means follows that a method by 

and for the nuroosea of decorative design it which a piece of work can be forged to 

was repeated over and over again in a modi- shape, is necessarily the < juickest, cheapest, or 

it is that ideas in design, ideas which I hold fied manner, either wholly or in part so as beat; or that what may be the best method 

have been sown like seed in childhood and to come within the influence of geometrical in any given circumstance is also the best 
3 r outh, do not come so spontaneously with dimensions and proportions. Hence the under circumstances of a different character, 
us as with foreign workmen* Fellow British trefoil, quatrefoil, and cinquefoil of Gothic And often a man will perforce have to adopt 
workmen, amateur or professional, despise architecture; but now it is used for any I some method which 1 

not the day of small things, surround your debasement of which designers can possibly best from a craftsman's point of view, be- 
offspring with even the most inexpensive think. We see bands and bends, borrowed cause lie either does not possess the iron of 
decorations possible—good form, good colour, from heraldry, with patches of Japanesque proper section, or the tools, or other assist- 
\ cheerful light—even if their food is leas patchwork; dados, with disproportionately anee necessary. 

1 choice; good examples, however cheap, of large sunflowers, drawn as if we did not This fact is brought home forcibly to us 

cliroiiXQs, and change them from time to know how to draw ; and small storks, and when we consider the numerous sections of 
time ; you will thus develop in their minds doves, and trees painted as if our sole source iron required by the all-round smith. Even 
those ideas which will, like a grain of mus- of knowledge was a Chinese willow-pattern in large shops, where several men are enx- 
tard seed, bring forth in due season, some plate put forth as the crowning efforts of ployed, and steam hammers are available, 
perhaps “ an hundredfold*” The food for the English taste and art ! Faugh! “Consider jt is often impossible to manipulate the 
mind is more important than the food for the lilies of the field*” Do qot let workmen heavier sections of iron. For these, very 
\ the body, yet how seldom is this admitted, mistake me* I do not aixVocate servile powerful hammers are required, in order 

Designing for the future career of one's own imitation of nature. Mere imitation, be it that the force of their blows shall penetrate 
offspring is the highest form of design—it ever so clever, is not art; it is the imitation to the interior of the mass* Hence many 
combines strength and beauty. Perhaps I of the monkey, not the man's rendering of engineers find it necessary to order for 
am straining my subject in this latter truth, nature’s creation. True art is this That a massive work specially heavy forgings, or 
but its importance excuses my digression. man shall endue his rendering of nature “uses,” as they are called at the rollin 
Workmen, as workmen, whether amateur with the stamp of his own individuality of mills. And every smith is thus subject to 
or professional, are most palpably much feeling, influenced by his own acquired limitations in the sections which iie can 
more nearly affected by the second category knowledge, with his own originality or con- make use of, by the power as well as by the 
| of my classification of designing than either ception, nis own light and shade, Iris own assistance at his command. 

the first or third. I will then give, as in my sentiment, his own telling of a sublime story The stock-in-trade of a smith who works 

first paper, which bears chiefly on decorative in nature’s words, with a pen or pencil -single-handed, and that of an amateur* must 

design, a few suggestions which I hope may steeped in his own vehicle, which shall hold needs be limited to small sections. With a 
i prove practically useful. There are, firstly, spellbound those who care to prepare their small forge no great heat is possible, and a 

ftiany terms used every day which I prefer own souls to receive its great message* man working single-handed cannot mani- 

to consider here as so many cant phrases. Another cant phrase, often in the mouths pulate any heavy sections* Then, again, 

: There is no obstacle to free and original of those who think not at all, refers to a pe- oars of iron are made in lengths of 

| thought so great as this adoption of cant culiar style called impressionism. Impress- several feet, and the purchasing of a fair 

phrases, and in designing, the ideas following ionists slur and blur their work until all stock of entire bars of several sizes would 
111 their wake, and the monotonous trail of form is lost in absolute indefiniteness, colour prove a heavy expense. It is best then to 
froth and foam they leave on the ocean alone being left to tell the story ; and very select a few entire bars of the most useful 

j behind them are valueless, colour less, and an often the colouring is as indefiniteas the form, dimensions according to the class of work 

i obstruction diverting the mind from looking or, rather,_ the absence of form. I can only which it is intended chiefly to do, and when 
, ahead. One of the commonest of these cant regard this “ school,” as it is termed, as art any other sections happen to be wanted, to 

phrases is the application of the word cm- intoxicated^ so drunk as tq blend one idea purchase them in short lengths of some 
< ventional to the treatment of any design, into another in an incoherent fashion utterly friendly local smith, or iron stores. 

Now, what on earth does this mean in nine foreign to nature, and, therefore, to art. 
out of ten cases? It has degenerated into a Nine out of ten of the “impressionists 
phrase to express a motive suggested by the cannot draw an outline decently; those who bars. 

form or colour of a prototype in nature, such can, have only to finish a drawing and then fractions of ordinary dimensions, and in 
a.i a flower, messed about and treated,.as soak it with water and let the colours and different qualities. The Earl of Dudley's 
another cant phrase has it, aesthetically* I form run at their own sweet will into one brands are among the best known in this 
» Jike to call things by their true names, and I another by capillary attraction, and they country, and I will therefore here make use 

have never been able to see that finite man will produce a much better “ impressionist ” of the published list of sections rolled at 

can ever improve on nature, even by going drawing than its proud professors. Im- Iris immense iron and steel works, 

hack centuries, when bad drawing—which pressionists in oil can readily produce their The round bars are rolled in the following 
was very good if j udged by what^ had nondescript effects by putting in pure, but W.G. sizes, 7 , 6, r>, 4 , 3,2,1 ; and in diameters 
gone before but which modern science extraordinary and eccentric, colours, utterly Ringing from T \ in* up to in*, advancing 
proves by photography to have been very untrue to nature, at one sitting, and after- by sixteenths ; from 2& in* to 5 in., advan- 
bad form indeed— or the adoption of semi- wards, before drying, scumbling over all so dng by eighths; from 5 in. to 5 ^ in* by 
barbarous ideas of such form and colouring as to blend every thing together. And this is quarters; from 5 J- in. to (i in. by eighths; 

Japanese ornament funAshes, could “ Art,” forsooth ! Nol but it is Fashion. It and from 6 in* to 6^ in. by quarters ; anil 

never ubtam for a moment any foothold is the outcome of competition. It is one of each of these can be rolled to “full, 

vn refined taste, but for the insane dictates the penalties paid for attempting to educate “ bare,” as well as to exact sizes, 
of fashion. It a writer quotes from another ! “ hewers of wood and drawers of water” up there are sixty-eight different diameters of 

anthor and does not acknowledge the source I to the level of leaders of the art education round bar obtainable from 
whence he derives his inspiration lie is a of the people, 

Pjapanit (a mild term for literary thief), 

aud if an artist “cribs” from nature, form, or I seeking to depreciate Japanese designs and from 4 in. to 

colouring, or arrangement, why should he to discredit those who frequently adapt 6i in. to 6 Hn* by half inches; giving fifty-one 

^ysteniatically disavow it by pretending to them to their'own purposes, and use them sizes in square suctions from At hi. to fit in. 
Fbarbarian Japanese style ? If with good effect. I merely enter a pro- The fiats range from } in* to 12 in. wide 
t ifl #l |s h artists and designers cannot paint test against too servile an imitation of in almost all thicknesses from \ in. upwards 

1 111 ri:itllr ® more truthfully and more them. Many contributors to Work have advancing by sixteenths and eighths* Flats 
harsicten^ucally than savages centuries be- used them with good effect, and will doubt- in sixty-five different widths are obtainable* 
bmd them in art, in Heaven's name let it less recur to them again to the benefit of its j These bars are made in fonrqualities— 
'v^puwly confessed and put to shaine at onto* numerous readers, the “ordinary,” or common 




ie knows is not the 
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The principal sections of iron used by 
the smith are “ round,” “square,” and “ flat 

These are made in almost all minute 


Jl 








ji 


* 




in. to (U in. 

•■H 

The squares advance from in. to 1 § in. by 

It must not be supposed that I am sixteenths; from l£ in. to 4 m. by eighths ; 

in. by quarters; and from 
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bar to pass down to one side of the pivot, 
ahm-side the handles. '['ho lip A serves to 
Ivwia flie Uir in place, otherwise it would 

] 10 apt to slip out sideways. With these 

lour types we can commence work on round 
rods iiiiil square bars of iron. For fiat iron 

nuielied. ami other work there are 

which will he noticed in due course. 

shown encircling the handles or 
of these tongs is called a 

{y its means the handles are tightened, the 

coupler being slid over them ; and owing to 
their tapered form a tap or two with the 
huminor tightens the coupler on the handles. 
The work is thus grasped without need of 

further effort on the part of the smith, 

who can 
manipulation 

Bet 01 


1 in. ; Portland cement, gravel, stones, etc. ; 
some strong inch screws and washers. 

Having all my supplies ready, I made a 
rough platform (Fig. 2) of the inch hoards 

Having need for the use of a gardon roller, battened together, on which to build the 

., uni 1 not caring to go to the price usually roller; on ti.is 1 rested the sewer pipe on 

other [ asked tor siu*h an article, I set to work to end, and, having drawn its external outline 

devise something which, if not as good, on platform by running a carpenter's pencil 
might still be a fair substitute for the com- round it, I proceeded to find the centre of 

Hipler.” | modify in question. the circle thus formed, in which, with a hit 

As l have been successful in turning out n tul brace, I bored the hole k. 1'lacing the 
an article which does all that a roller is re- pipe once more in its former position on the 
quirod to do, 1 shall, without any further I platform, I nailed pieces of wood at four 

to prevent it from shift- 
position. and placing the gun 
. I) with one end inserted in 

the hole (k, Fig. 2) in platform, which it 
tilted tightly, 1 secured the other end so as 

to he truly in the centre of sewer pipe, and 

tilled in to about 4 in. deep with good con¬ 
crete (one part best Portland cement to two 
parts of well-washed river gravel). 

After leaving this for a day to set, I tilled 
to within four inches of the ton with rough 
stones — small lumps’of rock, and com¬ 
pleted filling to the top with concrete, 
same as at bottom, ramming it thoroughly 
down, and finishing off smooth with a 
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points round it, l 

ing from its 
barrel (it, Fig 
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devote his whole attention to its 

on the anvil. 

we can cut off a bar we want one 

s, or “sets,' 1 as they are called. 

To cut a bar cold it is nicked round with a 
liiscl (Fig. 17), ground comparatively thick 
ami called a “cold set." The bar is laid 
ai toss the anvil with the chisel edge upon it, 
ami the chisel being struck with a hammer 

nick’s the bar. The bar is rotated slightly 
arul another blow struck, and so on rapidly 
until there is a sharp indentation of the bar 
all round. Then it is struck 
the edge of the anvil and snapped in two at 
the nicked section. 

If a bar is divided while red-hot. a 


fig-.i. 








or two chi sc 
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c 


r> 


sharply across 


trowel. 


When this had set I had a roller (to all 
practical purposes of solid stone) weighing 
about 11 cwt., having an iron tube running 




Fig. 3. — Support fer 

Handle of Roller. 
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Fig. 4.—Mode of fitting Axle to Frame, 


stt ground comparatively thin (Fig. 18), 

arul called a “hot set,” is used, and the 
smith holds it in place while the ham¬ 
mer-man strikes it. But in this case 
the bar is more than nicked. The set 
is driven in deeply and several blows 
are given at one sjtot, the set penetrat¬ 
ing deeply before the bar is rotated ; 
and by the time it has been turned com¬ 
pletely round the set has almost or en- 


tlirough its centre and protruding about an 
inch at each end. 

To this 1 mounted a simple carriage, 
consisting of two side pieces, IS in. x 
1-J in. X I in.; one cross-piece, 21 in. X 
l.i in. x 1 in.; one 

x 1.1 in. x 1 in. ; one handle, 10 in, X 
1’ in. x 1 in., tapering towards both 
ends, which w ere rounded off. 

All these parts l joined together 
simply by the iron angle pieces, and a 
reference, to Fig. 1 will show better 
than any description the manner in 
which this was done. 

A reference to Fig. 4 will show how 
I secured the ends of iron bar axle on 
which the roller was to turn. 

One and a half inch from the ex¬ 
tremity L bored, with a bit and brace, 
the hole, m, which should ho slightly 
smaller than the bar to Inv inserted in 

it. One and a half inch from this I 
bored a second hole, n, of about half the 
diameter of the lirsl (the object being 
to prevent the wood splitting during 
the operation of mounting), then, with 
a saw, l cut through the centre till I 

hole. I then wedged 
open this slit until the centre hole, m, was 
wide enough to admit of the iron axle 


e bar, 17 in. 




•Ck 


If the bar is of only moderate dimen¬ 
sions the set becomes so hot that it 

would lose its temper altogether, and 

become soft. But after every four or 

five blows the smith dips it into water 
to cool it, and then goes on again. Often, 
but not invariably, the hot sets are 
handled differently from the swages. 

Sometimes, like tho swages, they are 
provided with iron handles, or with b 
withy handles like Fig. 17. But be¬ 
cause they are subjected to more heat 
than the swages they are often handled as 
in Fig. 18; that is, like hammers, but 
without wnff/es. Tho wedges would be of 

no use, because they would shrink and becomo preface, describe the process by which I 
loose, and they aro not necessary in the sets, accomplished my object. i may anv, at reached tho smaller 
}' or when the handle becomes loose,just stvik- the. outset, that any one having the slightest 
ing its butt end upon tho anvil jumps tho practical knowledge of the use of tools will 
set down to a linn hold, ready for immediate be ablo to complete a similar ono to his pnssin 

use. There aro several other tools, as gouges satisfaction. ‘ t _ ' 

and Hatters, similarly handled with wood. Materials Required.—A sower pipe, 17 in, 

if u .smith is working single-handed, then long, diameter 14 in., j in. thick ; a piece of 
pm anvil cutter is used for nicking bars. It gun barrel, 15) in. long, diameter If in.; an 
is essentially a chisel (Fig. lb), having its edge iron bar, 25 in. long, and of sufficient din- 
iippemiost and fitting into the square bole' meter to allow it to work froely inside of 

the anvil by means of a square shank, gun barrel; six wrought iron angles such us 
)> heu, therefore, a bur is laid upon it and aro used in supporting shelves ; four 2.1 in. 
struck with the hammer, the effect is to nick bolts and washers; some well-seasoned oak 
the under side of tho bar, and rotating and battens, 1 in. X 1 j in. 
striking it with tho hammer will have tho | as are used to form lattico s 

of oinking it circularly. I bedsteads : two deal boards, 


Garden Roller In Flan. Fig. 2,—Platform on which 
to build Roller. Refs, to Letters—A, Handle: B, Handle 
Bar; C, Cross Bar; D, Side Pieces; £, Roller; F, 
Scraper; G, Angle Pieces; H, Gun Barrel: I, Ends of 
Axle Bar; J, Bolts and Washers; K, Hole for Barrel; 
L, Oak Stops ; M (Fig. 4), Hole in Frame to take Axle. 


ing easily through it. 


s being accomplished^I completed tho 
mounting of the roller by passing the bar 
through tho hole, m, in one side of tho 

frame, then through tho centre pipe of 

roller, and finally out through the other 
side of frame. Knocking out the wedges, 1 

tightened up and secured both ends of the 
axle with bolts and washers, us shown in 
Fig. 4. i may say that i inserted between 
: some steel laths such j ends of tube and sides of frame a couple 

ort in iron of loose washers, to reduce wear and tear, 

Tho roller and carriage were now com- 
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upp« 

3 ft 


X 9 in. X 
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Good Things. 




Our Guide 


to 
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The powerful machine—tin* 

Doubto-iioarod 


rhestei*. 


•aner utul siip- 


plete, with the exception o t sci 

port, which I subsequently added. 

1 This scraper is simply a piece 
lath, 53 in. long x l in. wide, t 

side of frame at each end ny 

washers. Its object is to remove anything 0 r un origineoi 

which micht stick to the surface ot the n 0H d 3 fcock, body, and base are cost m 
roller when being used in wet weather, and 0 ne piece, the body being hollow, uni 

"• - rithout actually The spindle of hoadstoek is of steel 

rith conical neck, running in hard 

metal bearings. The back gearing 


12 


No. 




Company's , 

Milling Machine—illustrated an 1' ig. 1 

is so cloarly shown in all its parts that 

it needs hilt little description. It ' 

suitable for the general mpuromi 

and machinist's shop. 


of steel t 


secured to 


IS 


and 


•nts 


screws 






its 

the roller to pass freely w 

The support consists of a similar piece ot 

steel, shaped as shown in Fig. 3, and secured 

to cross-oar by screws and washers. Its 

object is to keep the handle from coming m 

contact with the ground when nut in use 

Our roller is now complete, and nothin 

stain and varnish it 




■ 


£t \i n 






remains but to paint or 

according to taste. 

The roller of which the foregoing i 
description I have had in use for oyer two 

and it has given thorough satisfaction, li 


is a 


vea rs, 


OUR GUIDE TO GOOD THINGS 


Patentees, marwtfirf uftrs, fiurf dealers generally are re- 

qncstrt to $cml fera$i*ct>ibills, etcof their speciali- 
ties in took, inf, fin if irwtaJioji a/ijtfm nccs to the 

of WORK fir notice in Our Guide to Good 
It is desirable that specimens should be sent 
for fjmmino!Cmt tiHii in all cases when this mu he 

(fan* without inconrtHfaiu*, Spftriw™* thus received 

tri/I fea rehir tied at the earliest a)^mrtunity m It iwitsf }& 
understood that everything which is notired , is not iced 
on ite merits only, nnJ that t as it te in the power of any 
tin* iflfco Aits a useful article fir sale to obta i n ukoifnm 


* * 
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Britannia Company's No. 12 Double-Geared Milling 
























Machine. 
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of it in this dflWr/mtfilf of WORK without 






carrvinff a bracket which swivels entireh 

h _ 

round it, and curries a circular work-plate, 
which also swivels on its own centre, giving 
every facility for adjusting the work bolte i 
to it under the drill. It has two driving 








charge, the nolioss giem yvirtake trt 
of the Holm of adverliseumiis. 


mi if 


ulL 
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Britannia Company s No. 




Doudlk-Gkared Milling Machine. 








majority of readers of 
Work may find the smaller and less ex 
pensive articles that are mentioned from 
time to time in u Our Guide to Good 
Things Jt more generally useful and at 
tractive, yet ns the tools and machines 
nnd appliances of all makers who wish 
mention to be made of their specialities 
must perforce bo noticed, I call atten¬ 
tion in the prosent number to three 

pieces of useful machinery manufats 
tuvod by the Britannia Company, Col 


Although 


the 


shafts, that for the treadle or power running 
to the hick, and that for hand motion to the 
right side, and these drive the spindle by 
bevel and spur gearing, !t has single and 
double gearing for small and large holes, and 
has both self-acting and hand feed. 7... 
treadle driving gear is made independent of 
the machine to lix under the bench, the 
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wheel having four speeds to drive the spt 
cone fitted to the driving shaft, thus giving 






LuiH*" 






















-i 


with the double gearing eight changes ot 

The pillar is 4 in. in diameter and 
high : the diameter of spindle is I in- 

drilling up to J in, in diameter and A in 
depth, the distance from drill point to pillar 

The diameter of fly wheel is 

died of treadle motion 


















speed. 












11 in 
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. m 
























lie in sr 5 in. 














of driving * v 

The circular table is 10 in* in din 


18 in* 


I 




20 in. 






motor, and will rise and fell 6 A in. on pillar 

; us hand 
















ns hand-drill, only £0 109. 
anil treadle drill, £8. Top-driving apparatus 

can be fitted for £2, It i* 


Pr 






ice 














for power driving 


Fig. X—Britannia Company's No, 




5 Bench Drilling machine. 






illustrated in Fig* 2* 










l\uvr- 


is put in and out of gear 

with eccentric motion. The 

knoe slide is fitted to the 
front of body, and rises 
and falls 14 in. The longi 
tudinal slide is 24 in, long 
and 7£ in. wide* itnd has ° 

transverse traverse of Ti i_. 
The work-table is 14 in * long 

, . « _ 4 und 84 in, wide, withT-dots 

Britannia cntSiffi 

SKRA.* Htt ‘>K r' &453KS5 

SS.““n* Ma - “» P*o. i JSiL L Sri M ‘ d 4 “• de<,1|,; ,,,d 


32.—UltlTANN'A OOMI’ANV’S NO. 6 NEW 


Drilling Machine 


All LB 11 ADI A L 


* 




This machine is intended to take the place of 
the old ratchet brace, and is well adapted for 

similar 


bolting to locomotive frame -plates or 
work "for drilling and ream or in g holes up to 

It consists of a 


j I j in. diameter by 4 in* deep. 

* 3 strong steel tubular pillar forged on to a wrongly 

r f iron slotted foot, as shown in Fig. 3, capable of 

being turned to any desired angle, and enpab. 

when bolted in position, of drilling all ho e 
within a radius of IS in. from centre of ] idar. 

in diameter, dnven by 




in 






: 


The steel spindlo is I $ in, 

1 j strong gearing, arranged to drive either from a 
* ' swinging counter-shaft, as used in loeomotm 

] shops, or from a fixed countershaft, if ltL 7 
* It has both a variable self-acting feed and Ivin 




i 


I 


‘mg apparatus, is £4o 


31. Britannia Company’s No, 5 Bench 

Drilling Machine. 

, j' ftnd >' dri11 light 

■ f can ini TI ^ ! lcad ^ e ’ or both combined, and it 
■r^ l / ™ 1 b 3* pmvcr if desired. It is cod 

oh lo and W ° b f ction body, turned to 

with a " C V°' m ’ 1 a stl ^ turned pillar, cast 

ng foot to holt on to the bench 


the pillar 
is 3 in* 


The drill will rise and fall on 


feed. 


work can be driven 


The bevel and driving gear 

counter-shaft, r.v: 

shaft to 


for IS in. 


m 
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r\ 






* 
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... .*!' 
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Prices, for swinging 




itch 




t- 


















counter 


or fixed counter-shaft, £27; 






J'W 








well 




This machine, as 

rell made 




fit | sink, if inquired, £2 10s* 

ns the other two noticed above 

and carefully finished* 

Sb 
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The Editor. 
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Society of Artists, 53 f Now Bond Street, W* C. B. ! Ions. If after you have read the article above 
would do well to get Xo, 25 of YVottic, and the I referred to, and cannot manure to mlike the camera 
two other papers on the subject that followed.— \ 

E» Ci 

Lending Library*—J. B* (Tiverton). —It would 
not be possible to give effect to your scheme. If 
you have the desire to interchange books, I have 
no doubt that an advertisement to that effect in 
our 11 Sale and Exchange 1 column would bring you 
into contact with any others of the same mind us 
yourself. Try such a step.—F. J, C. 

A Simple Incubator.— Wn ateley (Binning* 
ham ) aska:<—7(l) What is the best kind of oil to 

use fur the lamp? 12) Should the eggs be turned, 
and what temperature maintained during the pro* 
cess of incubation? (3) How long is it before the 
eggs are hatched? ,B —tll> Any kind of oil will do for 
the lamp—either paraffin or colza; but the latter | 
is safer in the event of an accident. (2) Y'es; the i 
eggs should be turned, and a temperature from 1U;5 5 
to lOti 5 kept up. (3) With liens’ eggs you may obtain 
results in about three weeks,} 

Looking Glass.—L ank (Nottingham). — I send stamps does capitally — and cut it up into little 
you a sketch which, I think, will give you what 
von want, viz., something to match the first nti 
bookcase [ made for Work (see pp. GD5, G%,Voi. I,), 

You will notice that tho shelves at the sides are 


SHOP: 


i 


(1), let us know on what points you want advice, 
and we will see what can ho done to hell? you. I 

afraid though that any one who wants direc¬ 
tions how to moke such a simple thing would not 
be able to use it when made.—L. J. P. 

Foreign Stamps. — Ern kst (Longton },—These 
are heat preserved in a book. If you have not a 
proper stamp album, you can easily make one from 
any ordinary note or manuscript book. Cut out 
every third page all but a margin about an ine K 
wide ; this is to counterbalance the thickening of the 

book when the stamps are inserted. Now head the 
different pages, arranging the countries in alpha¬ 
betical order, taking those in Europe first, then 
those in Asia, Africa, and America respectively; 
remembering that whilst for some countries, such 
as Greece and Russia, one page is sufficient:, for 
others, as England, France, etc., more arc required. 
By no means paste or gum the stamps in, but pro¬ 
ceed as follows: gum some thin paper and allow it 
to dry—the gum paper often given with postage 


A Corner for Those who Want to Talk It, 


am 


NOTICE TO CORRESPONDENTS, 

* * 7a consequence of the great pressure vpon the 
* Shop " columns of Work, contributors arc 

requested to be brief and cottcise in all future 
questions amt replies. 

In answering any of the ** Questions submitted to Corres¬ 
pondents," or in referring to anything that has 
peawl iii H Shopt’ writers are requested to refsr to the 

mberand jxpje of number of Work in which the .fitfr- 
jtri under consideration appeared, a?ui to give the heading 
of the paragraph to which reference is made , and the 
initials and place of residence, or the nom-dc-pLnme t of 
the writer by V'honi the question has been asked or to 
vhom a reply has already given. Answers cait- 
not be given to questions which do uat bear on subjects 
that fairly come wit/kiii die scope oj the Magazine. 


* i 


mi 


II,—Questions Answered ry Editor and Staff. 


Timber Frame.—J. It. (Idlrss ).—You must un¬ 
derstand that a roller feed log frame is not auitable 
for English-grown timber, but the ruck log frame 
is, In tbo roller feed very crooked timber cannot 
be sawn, hut with the rack 
feed both crooked 
straight may be sawn, 
converting logs into micK 
planks, tbe ruck circular 
saw bench is the quickest, 
if the saw is large enough 
to span the piece to bo 
sawn- For very large logs 
a very large saw is needed, 

which will require a deal of 
power to drive it, und a 
good practical man to 
sharpen and to work the 
saw. If J. R- intends cut¬ 
ting Iocs above 22 in* deep, 

I would recommend thcraek 
log frame, but if below that 
depth the rack circular saw 
bench will suit his purpose 
best, and will do a greater 
amount of work in a given 
lime, providing he has 
plenty of power to drive it 
und a good man to keep 
saws in order and to work 
them; for it must be under¬ 
stood that more skill is re¬ 
quired in the working and 
sharpening of circular saws 
than in frame saws. Write 
ut any time In reference to 
working or fixing saw-mill 

machinery, and I will do 
my best to give a salisfac- 
lory answer.—A. R. 

Dulcimer Stand,—F.W. 

(Doncaster}. — With refer¬ 
ence to the stand about 
which F.YV. asks, it is used, 
m he aptly puts it, to 
the back end up 
playing, so that th 


pieces about } in, by | in. Take one of these pieces 
and double it in half lengthways with the gmn out¬ 
side, stick one half to the stamp, and then the other 
to the book. By this means tho stamps are pre¬ 
served and yet cun betaken 
out at any time without de¬ 
struction or spoiling, as is 
the case if gummed in. 
Arrange the stamps ac¬ 
cording to their date of 
issue, or if you do not know 
this, to their original value, 
and endeavour to be con¬ 
tinually replacing thciu 
with cleaner and more per¬ 
fect specimens to increase 
their market value.—F- 11. C. 


mm 


Stylographic 

P. J. M. (Qtasgmo).—l can¬ 
not give you all details of 
the in terior of a sty log rap 1 1 i e 
pen, but I can give you some 
particulars which may be of 
interest to you. The holder 
of the pen is hollow and 
forms the ink reservoir. The 

needle is fixed inside in 
some way, but loosely, so 
that when writing it is 
pressed back ; it is solid and 
merely serves us a conduc¬ 
tor of the ink through tho 
small hole in the point, 
which is protected against 
wear by a small nosing of 
some metal, I do not think 
an amateur could manage 
to make u stylographic pen. 
I have used one lor some 
time and hud it a great con¬ 
venience—in fact, I am using 

it to write this. My pen 

cost 5s., and it is quite equal 

to some of the more expat- 

si vc—no pun—makes. The 
feeling when using is more 
like that of a pencil than 

of an ordinary pen. It writes 

all one thickness of line* 

not light and heavy strokes, 
and requires to be held up¬ 
right. It is not conducive 

to good penmanship,—I). I). 

Cleaning Gold Banda. 

— G. S. (Nun head). — Tho 
simplest material I know 
of for this 
ammonia 

same amount of water, and 
the way of using it will be by rubbing the lave, 
with something damped with it. For example, 
a soft rag, or better, some soft paper such as 
tissue paper; tho hitter should be crumpled up 
into a compact mass. Before applying either to 
the lace, squeeze out all the moisture you can, 
then rub your lace round and round with it care¬ 
fully, and finish up with tissue paper or a piece of 
cloth that is quite dry. If you use great care you 
might do os I should myself, and that is 
Moisten a soft brush that has been used for polish¬ 
ing plate with whiting, or else a soft tooth brush 
lightly charged with whiting, and rub it across 
a clean piece of wood to remove as much of the 
whiting as possible, then put a drop or two of 
diluted ammonia on the brush, and brush the lace 
tenderly. Tho things you have to avoid in this 
latter process arc too much lluid and too much 
whiting, which, if it docs till up tho hicc, will be a 
rare bother to get out again. So far the method of 
cleaning can bo applied to lace anywhere, but if it 
be in tho form of braid and is removable, thou 

after the gentle rubbing with whiting and brush it 
can bo rapidly washed with soap ana hot water in 

which some twenty or thirty drops of tbo diluted 
ammonia have been added to each half pint of 
water, and again you must use a soft brush, and do 
it rapidly ; do not let ono end soak in the basin 
while you are doing tho other. Finish up by pour¬ 
ing some scalding hot water on it, then shake it 
and dab it as dry as you can in the folds of a soft 
cloth, and place it in some warm place where it will 
bo dried gradually, such as an oven, with the door 
open until it is dry. It may curl or twist a little ; if 


Pen. 


Li 


I* 


rear 

w hen 


ii 


e upper 

notes of the instrument may 
be brought more easily wit h- 
ta reach, and also to facili¬ 
tate striking the notes clear 

of each other. Music, wire, 

and all other fittings, ns 
well as instruction hooks, 
maybe purchased of Mesars. 

Chi! ve w & Co.,at. Stephen s, 

Norwich*—K, F, 

Tinmsn's Pattern 

Booa-G. J, P. (Manchcs- 

7 e, ii ! >er ® J? KUC h a hook aa you mention ; It Is 
called the Sheet Metal Worker's Instructor/ 1 and 

gn es full directions for striking out the various put* 

u ! r l edin Rnd kindred trades. I have not 

tT Ti 1 ' J,u heard it spoken of very favourably. 

Ihi-pnee u! it ls los. gq +t tt nd n can h a( j 0 f 

aimior (ur hu successors, for I bedevo he ia dead), 
v'w ^m une * yt - Augustine's ltoad, London, 

articles on sheet metalworking will bo 

continued m due course.— It. A. 

( Liverpool).—Yon 

wiinind the in formation you require in full detail 

! *mi?i n *V i‘*° < - n . * earil, if. by Francis 

i w 1 .W VV. pr -i l ? d „ 1QO l? r i»ae of November 3Uih, 

U ‘'’ Vol. I, No algebra is used, ami 

_p,i ^ttaiions make clear the method described. 

Number# and Index.-B J, (London, 

'^Kh iiTLk U r& W-WOI “ cun b0 ob,ain< ‘ a 

publish):nr ri.hiu.4l ify I 


I 


I 




I 






I. 


. 3. 




Looking Glass. 


purpose is liquid 

diluted with tho 


very similar, with the difference that, not having 
tho sides of case to support them, I have substi¬ 
tuted turned columns. The two bottom shelves 
could easily bo supported on brackets, and the 
columns going from these upwards; tins would 
have tho advantage of leaving the mantelshelf 
clear of any obstructions ; but for my part I always 
prefer to run a standard of samo sort down to the 
mantel if possible, to obviate the appearance of the 
upper part falling towards you. The top shelf 
is retained, but, instead of having a cove under 
it, it ia supported simply by tho t 
mentioned above. The plainness 
directly over the largo square ia relieved by a 
short piece of gallery rail at each side. I have 
purposely made this sketch rather plain, with the 
object of giving you the opportunity of addl 
ornumentation, etc,, as you feel inclined.— 


as follows: 


turned columns 
of the shelf 


a mg any 
E. D. 


Barnes's Foot Power Saws, -H. B, [Carlisle),— 

W. F, and John BuYnes & Co., of Rochford, Illinois, 
U.*S, f America—English importers of Barnes and 
other American machinery, Churchill & Co., 21, 
Cross Htrcct, Finsbury, London, K,C. 
catalogue ia admirable, and contains illustrations of 
‘ many American tools and much interesting inform¬ 
ation.—F. A, M. 


Uur or uuon application to the 
.fll j o* (Limited), London, EX'. 

or Work is ready, and can bo 

' F. J. C, 


An Judex ut VoL I. 

had of 


any bookseller, price Id, 

; r ‘ IfJKjnml Wat or Trade 

»i.<i ( k V’: Nriiten’s “ Watch 

«, \ 1, f<lrilfHl - 1'OH'iun. W.C.-F. J. C. 
ftn „ ' • H ’ (flitthhury). — A former 

Kfv.-i* 11,“,.*“ W OJ * K - No- A wlik-li 

•>'■'1 tl,. „,!, 'I. 1 ,^ J M L* c 2! ,c “ tnl l!B tlie 

“nil tu-jU L11J . „ j , l r f ? rk / lg ' 9 t!8SO compoai lion 

bo obtained ut tbo utudioy of tho 


rheir Is. 


Pinhole Camera,—WtCLLWianm—If you have 
read the article on M Pinhole Photography *' in No, 

17 of Work, I do not understand what Instruct ions 
you can want to enable you to make a camera fur 

this kind of phoiogrnphy* All you require is a box 

and dark slide to hold the plate. In tho front of the 
box the "pin hole takes the place of the ordinary 
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Writing Desk.— Pleasure and Profit ( Lon• 

don * IKA-As our favourite “Shop 11 is always bo 

crowded with applicants, I cannot say so much 

about this desk as I should like; it is not for the 
want of attendants, but for the lack of space, that 

we must be brief* I presume this is the very 

article you mean by a ^desk with sliding shutter 
to cover drawers inside and to lock up with dap out¬ 
side/* When the drawer {Fit-. 1) is pulled out, the 
shutter slides away from sight, and the flap dies 
round to the front. To shut the desk the dap is put 
back into its place and the drawer pushed in* Now 
it has never been my pleasure to handle one of 
these articles, nil hough 1 have engravings of it, I 
cannot say that I can tell you exactly how they are 
made to work. It is a very difficult thing indeed 
to get a manufacturer—unless he is a personal 
friend—to allow one to examine any of his articles 
sufficiently to enable one to understand thoroughly 
the method of their construct ion. However, if the 
desired result can be attained it matters little how 
the article is made ; therefore, although I have 
never seen the inside of one, I have worked out the 
following description, which, no doubt—as the 
chances are a 4 ‘ million to one 

the correct one, or nearly 


box, A lock on the drawer will be mi it* , 

whether a spring on .he Any, is “.scVor noL T& 

end of .he flap must lit just underneath the u'd™ 
the shutter.—J. S. ut tUR0 


it does, and volt dunnot get it straight aga In when it 
is replaced, it can be ironed, but the hot iron must i 
not come in contact with the lace. Again.,I must 
repeat that this washing must be done quickly. 

H. S. G. 




Carved Wood Impressions.-w s fim, r„ n 
-You do not say the size of ihe panels you 
to mould, nor if they are portable or lUed, stilllS* 
the important point of all if they are umimut 
bo 111 place of a special reply I give the following. 

-A ll that is required is some modelling clay, placer 

of Paris, and a little oil. No tools are tietnW 
cept a penknife, which is used if the cast sUonki 
require paruig, A paper knife may perhaps be 
mlded for flattening the day* Both the clay and 
the plaster should be of the fiuest description * Tim 

flav costs Is. ] ) cr cwt„ the ptiiMer p,,r cwt 

Both cun be obtained from James Stiff & s*™ 
London Pottery, High Street, Lambeth, The clay 
should be kept m a crock, and water added when 
required to keep it in u moist slate. When u cast 
is to be taken, a lump of clay should be placed on 
a board and cut into slices about an inch thick 
This is best done by placing a string round the 

clay and pulling it through, holding one end of 
the string m each hand. A great deal depends an 

the clay being of the right consistency—Hks nutty 

If ton hard it will not enter the crevices, and if Um> 
soft it will stick there. If too suft it must cither he 
left for a night to grow harder, or, if wanted in a 
hurry, placed in the oven; if it is too hard water 
must be added, and it must ho kneaded to an oven 
consistency throughout* When the slice of etu¬ 
is ready, the object from which the cast is tu he 
taken must be lightly brushed over with oil and 
the clay laid on it and llnuiy pressed in. The 
back side of the clay must then be made quite flat, 
and the edges trimmed with the knife or paper 
knife. The day must next be carefully removed 
and laid upon a board, and a wall of addition;! 1 

clay built, up all round, sufficiently high to contain 

the plaster that will presently be poured in, 
dry plaster should now be placed iu it bowl, 
us much water added us will barely cover ir* h 
mixed up with a spoon it will then bo about the 
consistency of Buck cream* It should bn ut once 
poured into the clay mould* It will take about 
twenty mmutes to half an hour to burden. It ought 
not to bo touched until It is quite hard, except far 
the purpose of scratching any Inscription which 
may be desired upon the back. When the clay is 
removed, it. may be found desirable to pure thu 
edges of the cast with the penknife. A coat of 
steariue, which can bo obtained from any chvniihi, 
helps to keep the cast clean* The method described 

applies to ornament in low relief only; aim 

high relief have to bo cast in pieces, and th 

. JJ. & 


Photographic Lons.—J. M. It. {Ahcrdorey). 

this correspondent wishes a full reply to 
his queries it is necessary be should learn the 

business of an optician ; he can scarcely apptV' 
ciate the meaning of ins questions if he minus 
they could be answered in the limited space 01 
correspondence columns. A photographic lens is 

essentially an instrument for_ collecting rays of 

light and transmitting them in a parallel torni 
an to u sensitive surface. The greater the curva¬ 
ture of theulasd the shorter the focus, and rtce va-nt. 
The two principal classes are por t rait a ini landscape. 
The portrait form gives exceedingly sharp defini¬ 
tions over a small area, and has what is usually 
termed a round field. Whereas the landscape form 
has a fiat held but with less absolute sharpness, 
thus covering a larger space with a distinct image 
than the portrait form will. The question how to 
make plates is too ambiguous* T1 
kinds of plates, of what kind is information re- 


icre arc many 


will be found to bo 
, A convenient size will 




qiiired t— E, D. 


Siliclne Glass Painting*—\V. G. H, (Liverpool). 
—The tint x is a sepia tint produced by dark brown 
mixed freely with 14 Silieme" medium. I may 
repeat that this colour should be especially well 
mixed with the medium, using a palette knife for 
mixing, not the brush.—F. B. 


Sawdust and Tar,- Ik O. D. (/refund)*—Un¬ 
doubtedly there is a way of making such fuel blocks, 
as the following will show* In the days of the 
Crimean War small blocks made from such sub¬ 
stances, and 
were submftte 

for sending out to the seat of war, 
mi her rapidly, however, and were made chiefly for 
kindling wooden logs for burning in the trenches. 
At the present day a quantity of blocks of patent 
fuel arc made in the South Wales towns of Swan¬ 
sea, Newport, and thereabouts, which are exported 
abroad as well as used to a small extent in the 
United Kingdom, Hovv far the method or pro¬ 
cesses arc patent I cannot say ; their size is about 
10 in, by 6 in. by (> In 

time, but nothing like so successfully as coal, 
dust, I believe* is largely used in the making of 
them. Concerning the chief part of your question, 
I should think they are turned out without much 
trouble from the moulds, but whether the latter are 
of metal, and whether requiring any preparation for 
ensuring this result, I cannot learn. Personally I 
don't think the game will bo " worth the candle '* 
in your case, although under some circumstances 
rt might be worth going into experimentally.— 

■Jb * MZ m 


probably tine coal dust worked in, 

a as a patent fuel to the Government 

They burnt 


Ttjc 


and these burn for some 

Coal 




eels in 
e pro* 


cess is more complicated,—K 


I). F. A, iWintma, Ontario)*— 
The chief and distinguishing feuturo of Heursoiffl 

incubator is the arrangement for 

ig the temperature: this is patented,and 
details I do not know, D. F, A. may be 

able to learn from the following descriptionThe 

vital foaturo of this excellent incubator-the flue—- 
which heats the tank is formed like the letter T 
sideways* Abus —1 ( the lamp being under the up¬ 
right arm, and a damper is arranged vo that the 
heat is cither allowed to pass upwards and away* 
or if the damper is closed the heat is compelled to 
pass through the horizontal flue* which thereby 
heals the water in tank. The movement, of this 

damper is dependent upon the expansion of a 

thin metal capsule, or 1 ozenge-shapod reocplac e, 
which contains a certain liquid boiling at the 
required temperature. Our readers will bcb at 

one© that a contrivance which does not diminish the 

source of heat, which to a lump would be mm cult 
and perhaps dangerous — certainly hurtful lo its 
efficiency—out shunts it and gives visible lokv}\ 
in the slightly open valve that the temperature » 

to spare, is exactly what 


Incubator* 


Champion 
regulatin 
the full 


ii 




Bedstead Varnish.-F. W. R. (Norfolk).— Most 
manufacturers of varnish and liquid paints make a 
cheap and durable class of enamel, or coloured 
varnish, solely for implements and iron poods, but 

as you require it, Bolely for domestic use, a tin of 
any good maker’s enamel would answer. If von 

wish to varnish it only, ■‘Church.” or hard dryitnr 
copal varnish is the best for such work. It is never 
advisable to mix dry powder pigment with varnish 
for such a purpose as you require. Your best plan 
would he to first wash with soda water and rinse 

wed with;clean water, then either paint the bed- 

QUtck ttad hard-drying paint, made 
from the pigment and turps urnl varnish of equal 

Fo use Sin? "llSadySrenSSd tat"* , or cLse 1 ^: sides, 1(1 in. wide and 14 in. high; length of 

be necessary in the fatter'case.’— F P ° atS nmy |! up ’ ll! ! n "Uud 10in -: length of drawer. 12 

rkv ,q r . „ . w. ' " I in., and width of the entife article about 13 in. The 

'T5 1 f“ =, ,.„. i „,® ree “*7 r, ‘ ?* (Paisley).— 1 Thera are shapes and sizes of the stationery compartments 
wi.»^ ? varieties or draught screens that it is hard “requite optional; but a clear space of an inch or 

\vunoutclearer questioning to reply distinctly The 80 must bo left ut the top, back, and bottom of ... 

Hnm t 7 8 ? 1 reen ot three or four folds covered with them. On the inside of the sideboards round the enough and slightly 

SL p lllay be Been in ev ery upholsterer’s circular part, at a slight distance from the top edge, needed.—B. A. B. 

are sold w «£*/hHL° n ® fipeciul reversible liinges funs a groove which is continued down the back Fixing Brass Plate to Wood.-F. J. C.lMaid- 

E or 8 e andf^ bo n! f, i m» m r b ‘ ° T ? r ki ^hen-clothcH rather nor row string of wood, are glued on’to d Kg brass on wood; etc., many or them haring 

Japanese’gold Jn™™J? crap plcturR9 > cretonne, sufficient to cover the oncnlng. The end lath must sure of voiir brass adhering ia to uao small screws 

The ft-amework is ? Ji er ’i 0r fo^e such stuffi. ll . c thicker than the others. On the back of this orpins; first drill your holes in the brass, then make 

us may be chosen P ‘wf " lpe : 1 bl,t . ils light ^ rjn « u ™ u 1 ' taL f h 1 , '. d : ' 1,e other ends being fastened *■ brad" so that the screw or pin may not split ». 

Snlittine. t *>. i h1i0 k U|( 1 a ‘ lv,B0 yo» to have tho ilap merely pivoted _?,??£????,?” ^h^kbindrre’ presses and 

left wrist without vfi* fcquire n shield for the be as suitable ns any, with a bottom board 

woma perhaps do serious injury to the o ,cmtor 01 V( ', ry ,,luch thinner wood. Get the carcass ot the 

operator.— I J0 b together first; then fix the pegs, wheels, or 

rodB and the string; lastly, fix in tho stationery 


xig. 2, 
Writing Desk. 




ii 
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Index to Work. — F* B* that * n 

numerous other readers arc afffiin * n * or Vl c 2« ndver- 
Index luis been prepared, ana la on f m an r 
tlacd In No* 5^ of Wo me* And can be mui iron 

bookseller* or from tiie publishers* ileusr®’ 

& Co. Price Id* 
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wide, by II in. thick when dressed off. You Bay that straight; keep trying to see if you can fit this turn-- 
you want ten spokes in each wheel. Got your com- tise on the tenon; keep paring the tenon down 
passes to divide the nave into ten equal parts* an until you C$n; at the top you can nave the tenon a 
inch from the line which is marked on the nave, little slack, but have it to lit on the shoulder or 
When you have divided the nave make a mark at end of tenon. ^ ou now lay the wheel down on a 
each one, and bore straight down half way ;'bore all block with the face up and place your felloes rest mg 
the others the Bante, then fix the nave in the frame upon the tenons: let u. felloe rest upon t wo spokes: 
described and illustrated in No. 15, Vol. I., with the the half of felloe or the joints always also come m the 
face towards you. Next get a face-stick or spoke- centre between two spokes, or meet the ends abut- 
boy* and screw it to the nave so that you can work ting against each Other; tit these felloes all round, 
the stick about; now insert a piece of whalebone in sawing a little out ot the joints if required ; when 
tightly, the dimensions of which will be J less than right r mark the mortise out oi the felloes by running 
the distance between the tenon of the spoke and your pencil alongside of the tenons: also draw a 
the stick ; this you will see in Fig* 2* which shows the line traversing the joints, Next number the spokes 
nave cart fashion, and the face-stick with the spoke and felloes to correspond when putting them 
in the nave, and you will see how a wheel is dished; together. Square and mark the lines at the inner 
moreover, it is to guide you in driving the spokes in and outer side of the felloes. Next find the centre 
straight, as the front of each spoke must just touch between the lines and bore mi inch mortise hole : 
the cane or whalebone* You therefore get a spoke also with the ^ in, bit bore a hole in the end or the 
and place the end upon the nave, letting the trout felloes to hold a 2 in* dowel A m* round iron, there- # 
of the spoke be in a lino with the one already run fore bore 11 in, in each end* boring in the direction 

upon the nave* Get your pencil and ran round the of the traversing line, which you marked at the sme 

of the felloe; take the average off the mner edge or 

the felloe and dress it round at the front; at the 

hack of the felloes* which will he at the hack of the 

wheel when on, you only dress between the mortises. 

You now fit your felloes upon the spokes. All the 

felloes are put on just a little at first until they are 

in their places, then they are all driven up and 

wedged. Saw the wedges off level with the sole ot 

the felloe und plane the joint;* on the sole straight. 

Give the wheel a coat of paint, and when dry have 

it hooped. After the tire is on dress the joints off 

level at the inner side, and dress the sides oil' 

smooth, and box the nave, and fit In the bush. 

is needless to say that there is machinery to do nil 

this, but 1 hope that this description will he plum 
to enable you to work by until my articles* which L 
am writing, on making wheels appear in \VokK.~— 

W. P. 


windmill Sail Paint. - JItl.UVKiGHT (Doii- 

d a < onsiderable extent in the manufacture 

uses to a . vanl j a h. Most of these prepara- 
of certauj nre more f or ironwork and heated 

l “? nb iinns than for your purpose, and I am inclined 
*n think there would be some prospect of such a 

^“Ljylly. So far as my practical experience and 

J^re durable and protective coating for the canvas. 

would V This class of liquid is used to make 
sailors' oil-skins. You could please yourself about 
adding any pigment to this.—F, I*. 

Varnishing and Sizing Oak Frames. J. B. 

Vanningfiam).—> Give the oak two coats of thin 
i/e then varnish with crystal varnish. It the 
frames are of flat oak. and are at nil dark with age 
dust, scrape with a piece of glass before sizing. 

F.H-’ 




( 




Patenting an Improvement on an Existing 
patent*— Hand voo mb should get a copy of the 
specification of the existing patent and examine 
it carefully, and see how far that patent is elastic. 
It imv be that the original patentee has made 
provision for such an improvement as H/s, or for 
a similar one. Should such not prove to be the 
case H* should obtain protection for his improve¬ 
ment (simply as an improvement) and then wait 
on the proprietor of the already patented article 
and make arrangements with him for working the 
original patent and the improvement together* If 
nonsuch arrangement can be arrived at, H, will 
have to wait for the expiration or determination 
of the original patent before he can make his im¬ 
provement available.—C, C. C. 

Organ Matters.— Z. Y, X*—Cyphering is caused 
by damp swelling the woodwork of the action, 
rusting of pins or wires t bending of wires, weaken¬ 
ing of springs* wrinkling of pallet coverings* and 
innumerable other accidents or defects, but damp 
ia the most frequent cause-—M. W. 

L, G* (Middleton).— I tried in my 


[jii i 


I fci 


it 


. r 


i 1! 

I 1 i 


nu 


-A 


Book on Metal Plato Work. 

Metal Plate Work 


Pltimbf.r 

9s. (Spon). 

f. J* c. 


(Stade). —Millis 1 

This is a useful book for your purpose. 




Ebonite.—H, J. G* (Coventry/} asks for informa¬ 
tion *‘as to composition and details of process tor 
making ebonite," Ebonite is composed of india- 
rubber, sulphur, and some black colon ring matter, 
"With regard to the details of the process the limits 
of 41 Shop " admit only an outline* The indiarubber 
is prepared in a machine called a masticator—which 
generally consists of an iron cylinder in which a 
fluted drum revolves—with about 30 percent.of finely 
sifted flowers of sulphur and sufficient colouring 
in utter. When these subalances nre thoroughly m lxci i 
the material is placed in a prepared mould made! of 
plaster of Paris and of the required shape. This is 
then placed in a steam boiler und subjected for two 
hours to a heat of 315°* and a pressure of about 12 lbs. 
to the square inch* When cold the article is ready for 

turning in a lathe or otherwise finishing in 

__ ivory* From this sketch of 

the process you will sec that special machinery and 
power is required* and that, having regard to the 
nature of the ingredients* and to the necessity for 
high temperature and pressure* there is no “short 
cut 1 ' to the manufacture of ebonite* Ebonite may 
be purchased in sheets of various thicknesses ot 
about 6s* per lb. at such houses as El vary & Co,, 31* 
Conduit Street, New Bond Street* W., and Ele¬ 
phant House, 4G, Lower Sackvillo St.* Dublin.— 

Opifex* 


Dulcimer. m „ 

paper on the dulcimer to make everything as plain 
us possible* and flattered myself that I had suc¬ 
ceeded ; but 1 find, alas ! that I am not quite so 
clever as I thought myself* Allowing for one or 
two slight inaccuracies which have crept in* the 
paper and diagrams X hoped would bo sufficiently* 
explieit for anybody. The idea I intended to convey 

pa page 490 t Yol. I., was that if one block of wood* 13 
in. long, 3|in. wide* and 2}in* thick, was divided 
along its whole length by the diagonal mark shown 
in Fig. 1, the result would be two blocks, each of 
which would measure on its freshly cut or sloping 
face 34 in. As a matter of fact* the measurement 

[df be somewhat less, but the method of getting 




carving 
the same manner 


woul _ 

out the blocks remains the same.—R* F* 

Sheet Brass.— G. M. (Bradford).— If you cannot 
etthe kind you require of local ironmongers tiy 
fessra. Tonka & Son* Birmingham, or Evercdand 
Co,* Drury Lane* London, W,C. Price* about lid. 
oris-per lb* according to the state of the market; 
in ordering state what gauge and also you require 
it—R. A* 

Spelter Solder.— A* C, (Bradford ).—You can 
get spelter in small quantities at almost any good 

ironmongeFaormetalmerchants. Mr* H* Ponder*40, | I Battlesden Cart.—L. M* (itoserra}*—I do not 

Drury Lane, London* W.C., will supply you if you know of a Arm that will supply both shafts and iron 

vmte enclosing remittance to cover cost of material work for Battlesdcn* Noting your address I recom- 

and postage. With regard to using it, instructions ( mend you to upply to J. Potter* North Wall, Dublin* 

have been given in No. 42 of Work, page GGO,—R. A, for shafts, wheels, etc., and Rcnshn w & yon* Christ 

Picture Composition.—H. G* (Bishopxgate)-— Xi^-3. Church Place, Dublin* for springs, axle, etc. Iam 

For gilt frames a little putty is used to fill up the ° glad you appreciate Work, and’wish you success 

chip and then dry bronze powder put on with the Light Hand-Cart Wheel* Fig* L—Spokes. Fig, 2* with the Battlesden.—U pifex. 

brush ; the putty has enough moisture to hold the —Cart Nave* Spoke-stick in position* Fig* 3. J>y© for Brown Leather*—C. S, G, (Somerset). 

bronze. Black frames—heelbali Is used, same as —Showing how the Wheel Is put together* —You can make a simple black dye for brown 

shoemakers use; hold It over a light* and let it drip leather bv the following recipe: Boil a handful of 

in until well filled, then rub smooth with a piece of I \ von shavings in* say, a quart of good vinegar* and 

doth, White frames—a little Aspin&irs white two sides and the back, then pare out the mortise let ii stand for eight or ten days; heat again and 
enamel, or white lead; get a large kettle of boiling and drive in the spoke* In driving keep trying the let stand for the same length of time, Strain 

water; see that you have plenty of water, and it stick to see that you are driving straight; when a off the liquor ami bottle for use* I do not know 

muatbpil; take two large cups full of flour In a pail, spoke is driven in up to the 3 in- compass mark on that there is such a thing as “jet black oiV\ You 

and halfpennyworth of alum ; mix well with a little j the face of the spoke* Y'ou mortiae-and drive in the can* of course* colour any oil by the addition of 

cola water* only sufficient to wet it, and stir all the others alternately, leaving a apace between for a lampblack* etc. .There is an oil called “molLuft- 

lumps out, Keep stirring and gently pour boiling I mortise and spoke; if you drove in the spokes one cerium," which is dark in colour, but not black* and 

water; it will get thick and turn yellow colour; it is after the other the nave would split into two halves, which may be got at almost any saddlers, I also 
then as good a paste os you can possibly get. We You now get your felloes : these are of ash 2 in. | give you a recipe for another very dark oil, but os I 
use In our factory a bucket per day.—G. It. square thickness ; as you arc not a wheeler you will do not know what you want it for I cannot answer 

Ticking of Alarm Clock*— Clock (Stamford not have a^3 ft. 9 in. felloe pattern. To make one for it. Olive, or rape* oil* 1 pint; oil of turpentine. 
Hill ),— 1 The annoyance is due more to increased get a piece of pine, lay it on the floor or fasten to 2 oz,; mix and mid gradually ti drs. sulphuric acid; 

sensitiveness on your part than to increased loud- the wail, and describe a circle with the compasses | leave the bottle open till cold.—O fiffx. 

of the ticking ot the clock. Sound may be set 22}; set the compasses again 20}; now di vide this 
deadened by enclosing the clock in a wooden case circle into five divisions, each one being a felloe* and 
li ncri with Huwdust* kept in place by green baize.— bo sure that ono of these felloes is marked upon the 

L. K B, board, aa you want to saw this pattern out When 

Bennett Battery.— Chip f Brida nort h X—Onl v and dressed out, place it upon your ash felloes 

tlji- uopf?r part of the eelU should be soaked in hot mark all round ; saw the ends oil straight and 

i hi rani n wax to prevent the mdLuUou of alkali from plane thorn up, having one side planed straight and 

"pollnd by air. The Inner cell should bo air- triu £ Yiau n<o -w get a sen her, made with it short 

Utfht above 11 nr solution. If you soak the whole of staff 24 In. long; om end is narrowed at the side like 

R in wax you will not get any ctirrent-G, E, D, * wedge to fit between the spoke on the nave; 

fl ^ _ measure from this end 13 in, and insert a sharp 

Light Hand-Cart Wheel*—W, *S* (A'ciirmsf/e- bnut&wl in at the mark; let the end of the staff rest 

Qttr J t/n*% \ jw* way ot making a light wheel | u on the irnvo between tho spokes, and mark each 

[■>r | our hand-curt U by making it cart ianhionod* spoke at both sides* Next saw the ends of the 
iw-uig i!Hhu rand Biiiipjer than coach fashioned. Get spokes off up to this line. Measure 11 in* on tho g 
LuiT uuk nave* turned in the lathe 7 in, by 8 In.# staff and insert the bradawl 111, or 2 in. lower down k 
»'i tf V L 1 t thorn with two Iron than it was before, Mark each spoke all round; 

kj-iqi iho iiavcM from splitting when this is for shouldering and tenoning the spokes* 

,5, mg the ftpukiA In, f’ig* 1 shows the oak spokes Get a piece of hard wood and bore an inch hole in ; 

off cart fashion, and are 24 in. long, 2 in, make the tenons 1 in. diameter, and keep them 
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Cut Work in Printing.—E. J. J, (Romford) 
Cut work” means printing engravings at hand 
press or machine. 41 Modern Printing Machinery M 
(Cassell & Co., 21s.) contains a chapter on this sub¬ 
ject. It cannot bo treated in Work at present in 
consequence of tho pressure of other subjects.— 

J. F. W, 

Brass Engraving Tools,— Brass Eye (South* 

Tho tools used for cutting sheet brass are 

thickness of the 


li 


ffctU). 

various, according to the size an 
metal. For cutting the thickest metal large shears 
are used* fixed to the ground by a heavy iron stand; 
the metal is then held between Iho shears while 
real force is brought to bear on the end of the 

Metal up to a very thick gauge is cut this 
way* For thinner metal there are* we believe* one 
or two patents. They have one at Harrisons* Drury 
Lane* very much after the style of a small mungie, 
which uulla tho metal in and cuts it at the sania 


l_r 


mfe. 


The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com 




Shop , etc . 


[\Vork—Jnne 2L 1891 


220 


it two coats of boiled linseed oil, letting the first 
coat dry thoroughly before applying the second, 
which will take two or three days; after this give 
it two coats of good paint, when you will find your 
boat perfectly waterproof. The paddle should be 
made of fir or yellow pine, in three pieces. The 
handle should be oval, and the blades at right 
angles to the broadest part of the oval.—G* JU E. 

Switch for Electric Alarum*—H. M. f Hatton 
Garden ).—Wood for all three forms of switch: 
Half-inch pine, teak, mahogany, or beech, 3A by 5J 
inches, planed and polished. Fittings: Switch arm, 
a, spring brass T \- in, thick, 2} in. in length, by ^ in, 
in width. Drill hole for half-inch round-head brass 
screw at one end, cut off head of round-head brass 
screw, and solder to other end. Fig. L—Fix a thin 
strip of boxwood, ebony, ebonite,or gutta-percha at 
n by two fiat-headed brass screws, slightly counter¬ 
sunk, Insert two round-headed brass screws at C 
and d to act as stops for the atm, a. Place a thin 
brass collar or washer under the upper part of A, 
clip the line wire between them, ana secure with a 
round-headed brass screw. The end of the other 
line wire will go around the two screws at C. Fig, 
2.— Make the stops and contact pieces (c and d) 


time, all that is needed being to guide it. But for 

the use of Brass Eye we should advise a scriber or 
fret saw, to be obtained at any tool warehouse, n o 
cannot tell exactly at what temperature brass will 

melt, but zinc and copper (of whicli two metals 

brass is composed) melt at 6$Q Fall, and 1.994 hah. 

respectively.— S, iL S. 

Galvanic Battcry.-R. 11. (Limchousc )asks 
Will you kindly explain to me the simplest way to 

make a galvanic battery for home usef bueh 

questions us these cannot he satisfactorily answered 
in** Shop,” because the writer fails to state, what 
*' home use” is intended for the battery. By 41 home 
use" 1 should understand that the battery was 
required for ringing electric bells, working model 
motors, or working a shocking coil. Jsow, for each 
tit these purposes u different battery will be needed, 
and 1 cannot undertake to describe some two or 
three batteries on the mere chance of one of them 
Wing the thing wanted. In asking for information 

batteries, you must give me some idea of the 
work to be done by the battery.—G. E. B. 


Trade Votes and Memoranda 


Messrs. Robert Wetherill & Co., of Chester 
Pa..are to build the largest Corliss engine in the 
world. It is to be used in the steel works of Messrs 
Carnegie, Phipps & Co., at Homestead Pa 
cylinder will be M i n. by 12 in., and will weigh 10,000 
Ihs, The fly wheel will be made in ten segments, 
and will weigh 200,000 lbs. The crank pi n will be made 
of the best forged steel, and will weigh 1,700 lbs. 
The shaft will be made of standard steel, and will 
weigh 4CL0QG lbs. The casting will be of iron. The 
total weight of the engine will be something over 
500,000 lbs., and will furnish 3 P 500 horse power 
Paper or pasteboard may be rendered water¬ 
proof as follows :-Mix four parts of slaked lime with 

; and add a little alum ; 


The 


* ■ 


liiwii no iouowB mix lour pj 

three parts of skimmed milk 11__ 

then £ive the material two successive coatings of 
the mixture with a brush, and let it dry. 

Some interesting experiments were made the 
other day in the vicinity of Copenhag 
tree-felling for military purposes by a 


on 


en with 

n , t ,--ynaniite 

me object was to ascertain the saving of time 

and labour effected by this method, and the results 

were exceedingly satisfactory—far more so than 

is understood to have been the case elsewhere. 

Trees of bo much as three feet in diameter were 

brought down in some twenty to twenty*five 

minutes, whereas the time occupied by ordinary 

felling would probably have been ten times as much. 

Tor most powerful electric light, in the world 

is said to be one at the Houstholm lighthouse, on 

the dangerous coast of Jutland. It is of 2,000,000 

candle-power, and is visible 40 miles. 

Files can, it is said, be recut by cleaning them 

in acidulated water between two plates of carbon 

and closing the circuit, so as to form a real voltaic 
cell. 

The tramways in London consist of nearly 117 
miles of line. The principal companies are the 

North Metropolitan, owning 41 miles; the London, 
nearly 22 miles; the London Street, just over 13 
miles. Five other companies between them hold 41 
miles. These arc the South London, Southwark 
and Deptford, London Southern, North London, 
and West Metropolitan Tramways. There are, 
at present, several London tramway companies 
whose receipts barely equal their expenses. This 
little fact will materially reduce the 579 per cent 
return shown by the three great successful com¬ 
panies, and the 3 per cent, at which the County 
dCouncil can get money would not leave much profit, 
A Telegram from Constantinople received in 
London states that the Sultan has issued his Im¬ 
perial irade, dated the 13th insL, to Mr. J, K. Pil¬ 
ling, of Sacksteads. near Manchester, for the 
construction of a railway from Damascus to the 
natural harbour formed by the Bay of Acre, with 
branches to divera other places. It is believed 

projected line will divert 
the considerable export trade of Syria and Arabia* 
and lap the rich agricultural district of the Hauran» 
The trunk line from Damascus to the sea will be 
115 miles long, and the junction from the great 
ca ravan ro u te to Mecca will be at Csesareu Phi lippi* 

the ancient Dan. 


EE, T. {irolvcrhampton) 


Copper Bronzing. 

Could any kind reader of Work tell an 
amateur the solution for copper bronzing, and how 
to use it T' This is another indefinite query. A 
bronze appearance maybe given to copper by dip¬ 
ping it in a solution of sulphide of ammonium. See 
article on “Bronze/ 1 p. G13, No, 41, YoL L. and also 

article on 11 Brassing," p. 59S, No. 38, Vol. L. of 
Work. If this does not suit you, please write again 
and tell us exactly what you require.—G. E* B. 

Pocket Accumulators—T, W. A. (Dulwirhl— 
The containing cells are made of ebonite, and the 
1 %id plates are cut to fit these. You will find in- 
lurmatioti on how to make accumulator plates in a 
reply to IX 8. (i/ottoirap), on page 477, No* 30* Yol.L, 
f work:, I do not know of shook on the subject 
tn making pocket accumulators, but this wilt, doubt¬ 
less, receive attention in these pages at some future 

date,—G. E. B. 
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Magnetic Belt. -W, C* Some 

pieces of hard crinoline steel two and a half inches 
in length, magnetised as directed in replies to V, K,, 

Axxiurs (Liverpool^ and others in back num¬ 
bers, 0 These pieces of steel should {theoretically) 
be sewn into the belt about an inch apart, .with 
north and south poles alternate, (3) Any number 
of these you may desire, or the beltwill hold. Quilt 
each magnet in its place between two pieces of 
jean, line the belt with red flannel, and bind the 
edges with soft leather. If you think b this will do 
you any good, by all means make one. You will be 
benefited by the employment, and the belt will 

-gT if I ' OU haVC mthiD US I brass - bent U P ends, and fixed to the 

3ed alU,1 K de - ,1 1 iake . tlu> l' :vot ^ the arm like a bolt, and secure 

a t K a A d L h * *■»*■ a cheap fo™ of Il“- swheh. ?Jd b S 

charge them wit it a soltitinn n f *!aa m a * 1 ' !L t i ttcd ( l ccuru * el l r a ,; ‘P er plus of brass, which may 

#§pSSif™ 

tact with each other. You will now have a batterv Mica,—G, F. {EdtnbttrghX—Yon ought to be 
Rmdar to that illustrated in my forthcoming article^ 5;\ e TO miCa , u i Ediubui^h. Lamp dealers, 
Motlel Electric Lights" i Fig. II), and U will serve ?i lterS j ot ?:' use form of “mica tops,” and 

a snmbir porpooe* It will light up a 10 roit. 5ct> j?S ' with manufacturers, should have no 

mean descent lamp, or, perhaps* a 10 volt. 10 cn dimculty in procuring the raw material for you- I 

■ t ^ not be suitable for electro-platins? Ain supposing you want only a small quantity, but 

t V n 0 some few jobs might he done 1 am mistaken you might apply to Grew & Bridge* 

w r 1 cou 4 v,e zincs to one leading ‘-dimmer How, Birmingham. They, however, only 

vwn and an the carbons to the other.—G. E. B & I SU PB^ wholesale. I believe,—D. A, 

Horse-Power Lathe.—E colier.—A 61 in, lathe 

can be driven by the foot ; you may* therefore, 
reckon the power required to be that of one man, 

say , of 5 horse-power. An engine capable of 
exerting J of a horse-power would be suitable, and 
vou can put a fast and loose pullev on the right- 
nand end of the crank shaft of the lathe and drive it 

IL C. W, (UwiMhnm ) it ihrt I 3 in>ct , from ft® engine. The size of the fly-wheel 

•-- .that you should dii them 7 1 oaa s,, SK es » ^“4 ** bored to fit a | in. shaft. I hare written a 

;. m ic shsorL n..uStunr"^ ™SfA- 1 u "’ J? engine to appear in Work with working diawings. 

ix deliquemMit w in reTT rea puy. Of course [ F, A. M* 

? r A mir might ftilinit oT^Slfjonal attention; Y, -Brief Acknowledgments. 

I^Btiona, being qnM | io» # hiive received from the followins turrefinon- 

wall^-UD mtn the sand In the safe's n ^ Ki u L }*, : J 8 ^ i w *** Bromwmu W 

|U *f S* iJ, ;the aluancs alfmisivm O^Lnim 

A ll. °* mwtrlctl Good*,— [ iiv 1 ,?^ c fa- *I*9tc*uU*t*)i Book- 

“S^Ssse-"- *■ i SSSsifcssuKic« 

«* «•!,« <su 5 TOr 5 sasss - “<»*• 

btm inn.! m Hap*lble canoe hi. i 2T-V , , .VV S ATT “ m; J *"•**«’<*'■! kk«xd hxxd; 

“'Lj cU **}7 woven, ondkkwrti „ u T ^>T strong i\«H5 k :i5 , L kcnW,r1; ^ Et r - <r«rinO! w. h* N muham); a 

JUh nave Mretclicd the canrunl length. L:.. 1 ; vV 5 , k riKKil! ^ i 1 t w ar, r.r, 

c * UT «on frrnnc, give I ftS- **■ IL \Lwu*. Km w* j. s. ic*r<r*ham'i A^atscb 
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ui Z« Belle Saurage, tudgetfe IICl. Landem, 

9 fttlock every needay mertiing „ andehtmId be <y y fta itml ^mry* 

yehtrt throughout the United Kingdom an Friday ifcfi 

TERMS OF SUBSCRIPTION 

3 montb^ fre« bj poet 
« month9, „ 

13 luitntbs, , 

FoitJil Onleri tir Post Office Orders ^ the 

Fo%t OHira. London, to CAS3SLL *nd Cuiir^r, LiunwtL 
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rreiwld AdvertifvnaenU, inch a? Sllifitions Wsn el 
baagv. Twenty Word* te**, l>n® &tiiMn®, 
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: I h^il'coteu” 1 nSSf—sSSTwid Original’ 

17, Arthur Street, New Oxford Strett, W.L* A* ^ 
apply. Sample sheet gratis. * 

Six Cabinet 

for 31^ 6d. 

Henrv, AlvwtOO, Derby, f , 

Victor Cycle Co., Grimsby, sell Mail Cart Wheels L» 

Amateur Photographer* 1aviitd ” h« b T 

Trade List ol Pholographic Pnnting.— Ethel fc£ ■ , 

AlvoMon, Derby, ^ 

_ _ Fretwork, too Carriop. 

too Sip Ml ^Eicils, (afi full sire). 300 Turning* 4 °°^^ .qa 
500 ShielcU etc. Each packet, is- looDeoxaiort _ 

60 sheets, as. 6d. All |«st free. Lists #rof * ‘ 

thard, 113, Old Christchurch Road, BonrMO 


of 


_^ from Carte or Cabinet Photo. 

OriginaU returned uninjured. 
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I* — LkTTEHS FROM CORRESPONDENTS, 


hi^ht or dark nc cord mg 10 the colour of your I though there arc quicker 

ihuutjul, 1 no lengths of linerusta and any other of them is to trace the design hy means of carbon 
i.mcK ana neavy material should always be cut f or manifolding paper, on to the wood. Lay the 
tnmmtMi, ami matched to the exact size before carbon paper between the wood and the design. 

jurinfi; it could not be done upon the wall or ceiling then go over this with a hard pencil or style* By 

in u workmanlike manner* Having been familiar the same means—carbon paper—you may multiply 
with hncrusta since its introduction some ten years designs to be stuck on the wood. If you have one 
ago, when Air. \V niton culled his invention " Lino- piece of fret out, and want to keep copies for re pro- 
leum muralis, and when it required, of course, a d notion* the simplest method is to lake hecl-baU 

special cement to fix it with, I shall be able and rubbings on paper, and stick them on to the wood 

pleased tog! ve youuny further helpin such matters. to be cut* By this means you may dispense with 

Although, for the present, a special paper upon its tracing or drawing at all, as you cun stick the 
uses and treatment may not be much called for, its original design down*—D, A* 

t^n of r'ik-prl wn^w°ui hJ l, i «•**“*“*.“# Unit* Queen Anne Sideboard.- Glashow.-I t la im- 

w -Dbcoratok Sight, and you need not be surprised at not getting 

rnoto-Mounts and Sizes, — J. A. McLeod an answer yet* The subject is quite within the 

Mounts arc usually cut lo suit the scope of this magazine, but you must remember 
photographs, the amount of trimming being decided that everything cannot be attended to first, 
by the subject of the picture itself—in many eases a little longer," and you will, no doubt, find your 
a 1 in* lass way would be right; that is, less than wishes gratified, I run unable to recommend’you 

the negative from which the print ifi made. Prints are | any better book than Work,—D. A. 
of the following dimensions : 3* in, by 41 in., tB by 41, 

8 by 5 84 bv (U, 0 by 7, 10 by 8, 12 by 10, 13 by 8, 15 by 
12, and 11 by 8- In some canes much larger nega¬ 
tives are made, and Urn subjects masked down to 


and emicr. 


f hm 


E* T. (London, E.C .) 


Artificial Marble, 

Having observed in Work on several 
desire to obtain a good imitation 


■ fc 


writes: 
unions 

marble, and as I know one that is not very expen¬ 
sive and far superior to those that you have men¬ 
tioned in Work from time to time, I thought that 
it would not be out of place to write and place it. at 
your disposal* It is not difficult to make; it docs 
not require many tools; and when it is finished 
properly it is most difficult to tell from the real 
article unless on very close inspection. The ingre* 
dients required arc Keen's superfine cement, Keen's 
coarse cement, colours to match veins, marble, 
etc* Tools : Small trowel, some stopping tools (one 
will do), rushes for fining up, a stone for fining up 
beading, and some ordinary French polish for 
polishing (or it may be polished with putty 
if preferred), a piece of glass for bench f< 

d moulds for other articles, such as columns, 
brackets, etc.: the moulds are the ordinary plaster 
moulds varnished inside with spirit varnish ; some 
raw silk in bunches, cut into lengths of about one 
yard and knobbed at the ends to keep it from un¬ 
ravelling* The method of making is as follows 
If for slab, place the glass bench perfectly flat and 
thoroughly clean it; now mix some fine cement in 
a basin and colour it as required for veins fit should 
be about as thick as cream); now take the skeins 
of silk and dip them well in the colour: just run 
them down lightly with the hand on removal to 
prevent them from dripping and lay them on the 
glass, well opening them out to represent veins. 
When the slati is covered with the silks, mix some 
more cement without colouring of about the same 
thickness, mid dipping the hand into it sprinkle it 
on the gluss lightly until the silks are covered ; the 
cement should now he about £ in* deep ; now care¬ 
fully remove the silks and wash them and hang 
them up to dry for future use ; now carefully smooth 
i he cement over with the trowel, care being taken not 
to smudge the face: when perfectly smooth, coarse 

dry cement can he lightly sprinkled over the top to 
draw out the water, careful! RBL HB! 

trowel when wet: it can (the slab) now be left for a 
couple of hours, after which it must be backed up 
* strengthened) with coarse cement tunny thickness 
required and left till morning, when it will be found 
properly set; it must now be removed from the 
glass, stopped, fined up, and polished, and I am 
sure the result will be found highly satisfactory. 
This is a similar kind of thing to what was adver¬ 
tised and sold some time ago 03 Athenian marble. 
Of course for brackets, columns, etc., the silks muit 
be spread out over the moulds and the same process 
carried out. 


powder 

or slabs. 


Wait 
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an 


Pantograph*—R. A* Fh (Siat nicy ).--This may be 
got from any artist's colour man. If you cannot 
obtain it in Ilipon, ask some one in this trade to 
procure it for you from Lcchcrtier, Bar be & Co*, or 

some other wholesale firm with whom he may deal. 

±hwh*u «!«■ is iiiiuiu uy mooing uown a sumcieiu i — *** 

quantity of Bessemer's gold-bronze with thin gum- Fire-Proof Box.—IT. IF. (Stdcup)*—! know of 

water. Red gold ink is made by carefully trilurat- no way by which you could make a fire proof box 
ing gold leaf with gum-water. The gold paper which is not at the same time a ° safe/' This you 
(bronze) is machine-made on a large scale, and is 6a y you do not want to make; and l may add that 
retailed at fid. a sheet* Red-gold paper j s made by safe-making is not a branch of labour in which an 
laying down gold-leaf on a suitable paper, but the amateur could hope to succeed. Of course you can 
edges of mounts are frequently gilded by brushing make a wooden box, and to some extent lender it 
over them gold or bronze paint. The papers tor less combustible than it would otherwise be by 
edging are also brushed over the backs with a strong treatment with some of the preparations used for 
solution of gum with which a little sugar lias been such purposes* Your idea* though, seems rather too 
mixed*—D, much of a fad; for the only thing that would resist 

the intense heat of a conflagration is a thoroughly 
good fire-proof safe; and a small box such as you con¬ 
template would surely be kept as far as possible from 
any risk of fire. The best thing I can suggest is 
that you should make a double box, and fill the 
space between with some non-com bn stible ; but I 
am afraid, from your inquiry about rule, that you 
have hardly sufficient knowledge to enable you to 

do so* Before the marks or scales on your rule can 

be explained, you must say what they are* If you 
do this, no doubt you will have your desire gratified* 
—D. 1), 


tives are made, and Urn subjects masked down to 
the sizes above; In such cases the opening of mounts 
would have to be as large as the sizes enumerated. 
Bronze ink is made by rubbing down a su flic lent 

i thin gum* 


Belt Saw.',T* C. (fWAY-Onr of the hand-worked 
band-saws made by Hindicy* of BoiirUm, in Dorset¬ 
shire, will prove much cheaper than anything you 
could make* Send to him for price list.—,L 

W. H. WiLoufjh- 

Fnttern Making, 1 ' 7s. lid., published by 
il Iron Founding,” 4 h , published by 
Mifi Gearing,” Gs.. published b}* 

(is., published by Lockwood; 
fe*, published by Longmans* 
Read occasional articles in Industries* Practical 
Engineer * English Mtcha »i.c m Work, by the author 
of the first two books in this list.—J, 


y removing it with the 


Books on Pattern Making. 

horotujh i.— 

Lockwood; 

Whittaker; 

Spoil; ”Templeton. 

" Machine Design/’ 


pi 


i * 


Jensen Electric Boll*—C. D* (Rochester) >— T 
ive, os requested by you. a rough sketch of a 
ensen electric bell in section* This will enable 

you to trace the connections. One of the line wires 

is connected to the loop of the bell* In practice 
the wire is connected to the bracket on which the 
hell is hung. One end of the bobbin coil is brought 
into close contact with a cleaned spot on the bell at 
A t and is clipped there by the box wood disc, which 
insulates the movement from the bell* The other 
end of the bobbin coil is attached to a screw which 
bolds the contact spring ut % D. This spring is also 


5 


Ointment Vending* -- Birkenhead can sell 
without restriction any ointment or other com¬ 
pound not containing a poison within the meaning 

of the Pharmacy A cl .Should his ointment contain 
a poison within tlie meaning of that Act, such ns, 
say, precipitate of mercury (said to be an ingredient 
in Holloway's ointment), he should shelter himself 
under the Government stamp, and can further pro¬ 
tect himself from piracy by a patent. To quote 
from the official circular of the Patent Office: 

Communications with respect to the preparation 
and supply of medicine stamps appropriated to 
particular medicine, or as to the liability to stamp 
duty of so-called + Patent Medicines,' should be 
addressed to the Secretary, Stamps and Taxes, 

Inland Revenue, Somerset House, London, W.C. 

As regards ”chip boxes” for his ointment, let him 
try Messrs. Ayrton and Saunders, Liverp 
are makers of repute. From them he wifi 
information as to sizes and prices.—C. C* C. 


*3 


Amateur Iron Founding*— E. P. D. (Sher¬ 
borne) writes: 
that iron can be melted in a crucible on a Uownson 
and Drews fan forge; I enclose drawing of a fur- 


Perhaps it is not generally known 
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Hinges for Screen.— IX S* (Auc ken heath),— If 
you had read what has already appeared on hinges 
in Work, I do not think your question would have 
been put. Your difficulty appears purely an 
imaginary one, evolved* out of your own inner con- 

. Of course the screen will fold mile s you 
do something cgreglously wrong in fitting the hinges 
on* Imagine one of the folds to be a door, and the 
other one to be a wall to which it is hinged. 
Where is your difficulty thou l You may either use 
screen/’ hinges for double action* or butt hinges 
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naee called a *' baby rT 
cupola, which used 
to be used years ago 
in the production of 
small articles* It is 
made of very stout 
sheet iron, about 3 ft. 
G in* high, and 20 in* 

diameter* The bot¬ 
tom is first rammed 
up with sand, a suit- 
,11 HH able * former' is 

then put inside, and tho whole rammed up with 
mixture of sand and fire-clay, 
would do much better. 
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rour uimcuity men t i ou may enner use 

hinges for double action, or butt hinges 
fastened to edges of frames, or back flaps on tho 
face of the framing. With screen hinges tho folds 
will work both ways, with the other kinds only one 
wav* You may also use hinges of webbing d la 
folding clothes-horse. 

Carving Tools*— Homo (Wdlinffboi'Ough)^lt\& 
quite impossible to tell you what are the best sizes for 
tools fur executing carvings to designs given in 
Work, for much depends on the sizes in which they 
are to be made* A pood deal also depends on the 
amount of detail you intend to work in ; as, if you only 

want good ■ 

so many tools as otherwise, I take it you arc a 

beginner at carving; if so, most of the designs which 
have been given are not suitable for first attempts; 
and my advice is, get. a few simple tools, straight, 
not bent—say, half a dozen-of moderate size, and 
add to your list os your skill increases. 


l * 
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A " Baby « Cupola. 


IX D. 


a 


'Ganniater’ lining 
Tho blast may be got 

from a smlili's bellows. These little cupolas answer 

very well when properly managed/ 


IJ 


Jensen Electric Bell. 


II. Questions Answered by Editor and Staff, 

Lincruata Hanging. — B* G. (Hampstead).— 

Ljilil very recently, llncrusta was sent out, by F. 

Walton St f o* with a backing of thin calico or 
Mjittr Hueh fabric ; it Is now substituted by a brown 
owner hacking. The beat paste for fixing is ubont 
half each of flour-paste and glue. Make the pustc 
thick, dissolve the glue—the Od. per lb* article will do 

—by heat and then mix. The glue will require to be i w*w^i a t ti r* 

k?wardfrram tM^andl en«u SS?‘“he 8 " ce'‘S t h! P o l h" r 1 '/h o m' I°r ec o” n n e n d e d^o u w o u 1 ha vo 

used on such articles and designs when rolling is r J h^ ^ f° r t J* l u Compuny, Grimsby f . i . 

tly injure the “ relief " or raised parts* A Few I F ret work.—\Y, IX {Ittchtnnan).— You havo been 
alt uphol-icr^rs (jimppin# shoo Id then lie tacked | singularly unfoiiunato in the method you have 
in Lo kvvu the joints well down until the paste sets; adopted for transferring designs to wood, for you 
tfit heads of these will not show if you get them | could hardly have a slower or more tedious one* 


let in j you im 
broad cfleet 


, of course you do Jiot require 


insulated from the rest of the movement by being 
fixed to the box-wood disc, so that it floes not touch 
the metal of the core* The other line wire is fixed 
to the binding screw* n, on the top of the bell, and 
this screw also helps to hold the core of the bobbin 
in Its place. The course of the current is, therefore, 
from R, through the core, c, and its armature, by 
way of tho contact spring, then through the coil, 
d back through the bell at A. As you know how 

to make the fittings, this will set you right, will it 
not?--G, E, IX 

Burnishing Gold*— Gold Leaf (Halifax).— In 
VoL I* (No* 38) you will find nearly a column of 
''Shop” devoted to an answer on gilding. The 
subject of burnishing is therein explained in as 
lucid a manner as space permits ; I must, therefore, 
ask you to turn up that answer, which I suppose 
von have overlooked, otherwise you would not 
hive written your query. Respecting the second 

item, gold leaf is ufiixed to glass, the surface of 


D* D. 


an 


urn 
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wlli _ h . ias bectl wc n denned and polished hy a I noper part o f ©.similar to those shown in Fig;. 10 , of WoKK.Itie being superseded by the moremodern 

u/iTe best 1 fnd a few shreds on'l y So required to be angle. If the blocks, H H, are also ljinged, to fold stationery Holder.-M. A. (Suffolk).-! daresav 
di^olved ina hftlf Pint of boiling water to make it outwards, tiie stand can be stowed into even a you wi u jind this stationery cabinet suitable fw 

white hlottinc-naoer. The portion of glass to be from the hinge on the end of the rail, o, to the shown a date box, and penholder, and ink-bottla 

gilded is floated with the size by a camel-hair tool; middle of that rail must be the same as the distance shelf. Foolscap and other large sheets can be 

thogold is then laid on. When the first gilding is from that hinge to the hinge in the middle of the placed in the large compartment, envelopes in the 

thoroughly dry it is necessary to refloat the work upright supports—I mention this in cose the rail, b, top spaces on each side, and note-paper in the 

with size and gild it the second time, otherwise im- should be required shorter on account of the wide spacea under them. The length of the large com- 

perfections of the gold leaf and its manipulation spread between the feet at the bottom of u and 1 - partment should be about 13J in.; depth, 8i in : and 

would be apparent when backed with black japan. (0 fold the stand, close together Dand c by pushing the width, 1} in. The compartments on either side 

If it i 3 letters 1 *to be gilded on glass, draw them first wptrardfl the middle of G—the feet will fall together. will be 41 in. long, 2 in. wide, and about ij in. deep, 

on paper same as desired on glass and fasten tern- Then release c and fold over the bottom hah es of j have not drawn this sketch to true perspective, so 

poniril y to back of glass. Then you can see where p and c. Mgs. o ami b show how© and c are that you will find both sides of the various parts of 

to gild Keep the work on the slant whilst gilding hinged to the triangular frame at the top of the it are exactly similar and the same size. Torepro- 

and the superfluous size will run off. After second stand. As you want a light stand do not have tlie dace the design the required size, draw a number 

tiding is dry coat the gold with thin clear size, mils, with the exception ot p and c, more than i in. 0 f squares, any size, but all of equal proportions, on 

_ en convey your letters in the proper reversed thick. —J. S. a sheet of plain paper * then draw the same number 

position, by means of a pounce, and write the design Banjo Book.—G. D. F. (Sheffield).— You say that 9* squares on tins small 

with best black japan. When the writing is dry, you are about to make a six-stringed banjo* and ^ a very dilhcult job to copy it. Or 

clean off the superfluous gold with wadding and ’would feel obliged for information where to pur- might use a JJ&utograph, one of which isdescr 
warm water. This is a rough outline of the process, chase a book of instructions. I suppose you require in **Shop in No. 42, page 669, If* however* you 

space will not permit more at present. I he subject a teaching you how to mate a banjo* if so* cannot accomplish the enlarging* I will draw out 

of gilding with gold leaf is a very pleasing one, but there is no book published on that subject* I have a full-size designs {which it is almost impossible to do 

when the worker can lay a book of gold his know- papcr j n } mn & 0 n banjo making which will appear m the pages of Wore:) and send them you* if you 

ledge of the subject is just commencing. m this journal as soon as lean find time to finish will forward me your lull address* through the 

Decorator. it lf T on the other hand, you require a book of in¬ 
trinsic Stand.—F iddler ((rfa,sf 7 oiu)*^Have you structions how to play the banjo, there is one for 

een my music stand described in pp. 552 and 553* the five-stringed banjo by Ellis* price 2s. 6d.; ditto 

No. 351 It is a folding article* but can scarcely be by Ballantine, Is, 6d.; ditto 

called portable. However* to meet your require- parts. Is. each. For six and seven strings there is 

merits I have specially designed the folding and Ballan tine's* 2s. Gd.; Ellis's* Is.* also one at 6d.: W, 

portable stand here shown. You do not say whether Williams'* Is,; and many others, whien I/will men- 

[ tion if required,—J, G, w* 

Jig* 2- 
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Patent Agent,—E, W. M* (Redhill).—! cannot 
undertake to mention in these columns any Arm of 
patent agents* but if you send a stamped and 
directed envelope to me I may be able to help you* 

Electrotypes. — A. W, (Manchester)* — Your 
electrotypes, 7 in. by 4 in.* should have a shell of 
at least 22| grains in the square inch* or about the 
thickness of No, 32 B,W,G, This will take 630 

grains of! copper* As copper is deposited at the 
rate of IS grains per hour ampere of current, it 
follows that you must have a current of 35 amperes 
to get the required deposit in an hour* or a current 
of I ampere flowing for 35 hours through your 
solution. If you wished to get 630 grains deposited 
on £8 square in. in an hour* you would have to 
connect your mould by means of thick copper 
straps to a source of current capable of yielding 
35 amperes per hour* because the conductors must 
be able to carry the current at a pressure of not 
more than I volt. If copper is deposited at a high 
pressure, it is apt to be unsuitable for electrotyp 
You will see from the foregoing that it will 
difficult for me to say how long it will take to 
properly coat your moulds with copper whilst 
using current from the two Daniel! cells described 
in your letter. The cells wiU only yield a current 
of 2 ampferea on a short circuit, and this 
very much reduced by the resistances of the con¬ 
ducting wires, the coating of the mould, and the 
depositing solution, I advise* therefore* that you 
make up three such cells as you propose ; connect 
these in series to start the deposit* until the mould 
is covered ; then connect several wires to various 

1 >nrts of the mould and arrange your cells in paral- 
ei with connecting wires and anode to finish off 
deposit at a higher rate* 

series means connecting the zinc o 

copper of the next* and so on through the series. 
Connecting in parallel 
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Tig. 9, Pig-. 8 • 
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Connecting the cells in 

if one to the 


Stationery Holder. 


Music Stand and Parts. 


means connecting all the Editor, The small shelf may be of any and 
copper of the cells to the anode, and all the zincs should bo shaped to admit the mk>pots, ana «u»u 
to the wires leading to the mould The best for the penholders. You might purchase a sn all 
rate to obtain a good tough deposit is found by d&te box attach it-^they are so cheap that jus 

actual trial* as experience alone can teach you needless to make one. tig. 2 10 t i™ n> 

how to use your own tools to the best advantage, i necessary for each side; you can ten me sizes ui 

G.E. B* uuvuni*tg«. them from the riimensions x have given for the 

compartments* I have shown this as an, 

to hang on the wall, but* by leaving out fret¬ 
work below the bottom of the compartments* it can 

be made to stand on a table. If you have it sa 

this latter, I should advise you to fret-cut the othe 
side the same as the front, and have the top tret 
work running along and down the m iddle of d ie 

foolscap compartment, thus dividing it ioco o, 

- carance, you might fasten 

tin, or velvet behind 


you are tall or short, although I presume you are 
the former as I generally find that fiddlers are 
majestic and imposing individuals ! Pray, excuse 
the insinuation. This stand can be made to any 
dimensions; but in case you may experience some 

the sizes* I give some which 
will doubtless prove suitable to you. But you must 

fhat a great deal depends upon your 
height* Your case seems to be that you want an 
article which will fold up into a very small space 

iinTX 10 JU 5 t th f thing* You must not com- 

number of hinges, etc*-they* or similar 
connections, are absolutely necessary. ' 

h« aa e i^ for J£? P‘ ns ,- . etc ’ sec No. 35) might 
v.o ln ‘ This is hinged to a triangrul 

Fl k3-3 and 4 (in which f represents tho 

SS™rt h n ?lde 01 1 bottom extremity of 
rnfti-kp/i 03 muoh 3 P fLce ao possible I have 

fatmted at ufe 6 ISi , D and f 0 are di’id^l and 

b,! <«=t«nSl to «t£?r 

At the cxt?fitnit^nP Uap8ins when extended. 

iriSSf 

Sc? s m 4V" & 

The under part B ofthe c ? 1 l n f )ilicd - 

be*. a «ito snsrszs 


i s 




Clock Regulating,—C lock*—H aving shortened 

the pendulura, you must make it up by putting a new 
wheel, or wheels, or pinions* If anew scape wheel 
was put it would* perhaps* be sufficient, out then 

you would almost be certain to find the pallets 
would not suit; another third wheel would pro¬ 
bably correct it. If you will take your clock to pieces 
and count the number of teeth in the ‘scape wheel, 
the next or third wheel* and the one with the long 
spindle which carries the hands and Is called the 
centrelwhcel, also the number of leaves in the’scape 
and third pinions, also give me the exact length of 
pendulum at present, I will tell you then how you 
can alter it to make it go correctly. The coat would 
depend on how many wheels or pinions would have 
to be changed, also by who did it; and when I know 
what will bo required I will tell as near as I can 
the price it should be.—A, B. C. 

Lantern Slide Painting, — Several having 
written asking for instructions on this subject, I will 
place the required information 
Editor at an early date.—O, B, 

Repoussd Work*—M. S. {Gateshead)^ Hastope’s 
Repouss6 Work," 2s. 6d„, 170, Strand ; Gawthorp’s 
-.lints on Repousse Work*” 6d., 16, Long Acre. At 
tho latter address illustrations and prices of the 
kind of tools required may be obtained gratis*—J. G, 

Phonograph.— A Would-beElectrtcian. —The 

old-style phonograph, with tin foil cylinder, may 
now be bought for some 40s* or 50s.* or perhaps less. 
Advertise for one in tho Sale and Exchange column 


The music 


To give it an effective appe 
some nicely-coloured silk, 
all the fretwork*—J. S. 

Magic Lantern.— Marion aska for instruction 

to make a magic lantern for home use. ima ™ i 
big a subject for -*Shop." I am> however, prepurir g 

an article on the subject* which will, I think 
Marion and others. I al3o intend to descrl 
various appliances to use with.it, such as micrcacop 

polariscope, etc.* by the use of which * n *f*fs 
objects wmch are usually seen by one at a u 

may be viewed by a number at once.—O* 

Intensity ColL-J* M. itfottinaham\-To 

three separate strengths from your coil, Dr ” 1 « * n 

the finish end of the first coil to a Wild. 
the base of the instrument. To this same stun c 

nect tho commencing end of the second B 

bring the finish end out to a second stud, to 
second stud attach the commencing end oi 
third coil, and bring the finish end out to a i 
stud. If now you have a switch lever to m 

from one to other of these studs, you aj] 

leasure a shock from one* two, or three con»» 

iffering in strength*—G* E. B. 
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Mandoline Mai tine:. 

El C.). - 


The 


baiTela of the machine to go through anti screw on 
(sec sketch); or lliu machines can be screwed on 
underneath the head, and holes bored for Iho 
barrels to come through ; the barrels of the machine 
will then project, like ordinary pegs. If preferred, 
pegs can he used instead of the machine; the lust 

named is the best for the mandoline, Bled strings 

being easier to tunc with the machine; the least 
move of a peg will throw thorn up or down a lot in 
pitch, much more so than gut strings. Uiue in the 
neck, cut the belly to .shape, glue a f i I let along the 
inside of top edge of sides, lit a piece of pine across 
the widest part about whore the bridge comes, glue 

in, fit a block at bottom end of instrument lo sup¬ 
port the pins that hold the ends of strings, glue in, 
then glue on the belly, first cutting the sound hole* 

After the hack is glued on, the body can be taken 

of mould to fit the neck, but before taking 
out of mould it will be advisable to glue the til 
round the sides for the bcllv the same as was done 
for the back. Having got the belly glued on, dress 
off the neck level with belly, and the edges or belly 
and back level with llie sides; prepare the piece of 
wood for the finger-board, about £ or three ^ in* 
thick, making it long enough to come to the edge of 
sound hole; glue it on, dress off level with the neck, 
cut a groove across tho neck for the nut, made 


nter’s EaeeL-F. B. F, (Oswestry). — The Mandolin© Making* — Man dolin' e {Lon don t 
rW Tou miuire an easel to fold into is very small, EC.).— The name of the instrument you have 
~ iU 1 have managed to design the one here sketched is called the Bundurriu, and is strung with 
, 'It u^tare aivimr sizes, I must explain the six double strings ; the 1st, 2nd, and 3rd are gut, the 
^r/nnrtion ns no doubt vou will look at the draw- 4th, 5th, and Bth are silk covered with wire. You 

l £ r a i ( .mr time in vain if I do not do so. Fig. 1 have only marked eight pegs, therefore I presume 
L noen and a firm job will be the result if the one you require describing is the Neapolitan 
•jSp nroperly To fold it, a, a, A are pushed in- mandoline strung with four double strings; the 1st 

aiui Upwards: then e, E, E are pushed up- and 2nd are thin steel, the 3rd and 4th are steel 

at the same time closing together b C* B C, covered with wire, and tuned the same as a violin, 

r^Vtht-n r> (which is shown by itself in Fig, 3l falls G, D t A, E. The American style of mandoline will 
Hnrrmvards through the grooves in C, C, C, to the be much the easiest for you to make (see sketch), so 

in the tops of b, b, u; after which c, c, c, I will confine myself to description of that alone, 

23d outward over b, b, b. A glance at Figs. I and 2 The first thing that you must do is to make a full- 
while reading the above will fully explain* The sized drawing of tho instrument on a piece of paper 
/krr, ip n <rt±L of each leg or upright might be five 1 or board to sizes marked on sketch; you can make 

width two inches, thickness one inch ; but, of it larger if you choose, but v 
Jrw* rou will know what dimensions will suit that the larger you make it the lower in pitcn 

rmi best They might be rounded on the top ; and will have to be tuned* The depth from back 

Ifilr the necessary grooves, etc,, are cut, they belly, say, 2^ in., or to your own fancy. Having 

tLnild each be divided into three equal parts, and drawn out th© outline, draw a line across finger- 

himred to fold as described above. Unless you have board where the nut will come; the nut is the strip 

the cross rails e e, e. the easel will be almost use- of wood or ivory at the extreme end of finger board 

L. and you must have these to fold upwards, as which svipports and keeps the strings in n 

Fie 2 otherwise they will be of little use. To then mark the bridge 4 in, from bottom. TJ 

Slow them to be pivoted and to work properly, thing to be done is to mark off the frets. Take a 

vmi must cant the sides of b. b, e. You will re- pair of compasses, or spring dividers in preference, 

auire several hinges (twelve in all) and six pins or and divide the distance from the nut to the bridge 

rivets but this cannot be helped, unless you have it into eighteen equal parts, that is to say, set your 

1 dividers to about in. from point to point, and 

putting one point exactly on the inside of nut, work 
the dividers along the drawing until you come to 
the bridge, counting as you go along. If the point of 

dividers at the eighteenth part finishes exactly 
on the bridge, then the distance between the points 
of your dividers will give you the exact distance 
from the nut to the first fret; if the point of 
dividers comes shortof the bridge at the eighteenth 
space, you must open them a shade and try again 
until you do get it right; or if they come over the 
bridge vice versd. Having marked the first fret, 
divide the space from the first fret to the bridge 
into eighteen parts, that will give you the distance 
of the second fret from the first, and so on With the 
rest of the frets, dividing the space from each fret 
to the bridge until you get os many frets marked as 
you require. You can put more frets on than are 
shown in sketch; if you put seventeen frets you will 
get the notes, C, G, D, A, at the seventeenth fret* 

Having marked the seventeen frets, mark the sound 
hole in place; make it about 2 in. in diameter, letting 
the edge come close to the seventeenth fret. You 
will now have a working drawing from which you 
can make any number of instruments of that par¬ 
ticular size. The frets may not be absolutely 
correct according to the science and theory of 
music, hut you will find them practically so- The 
neck could be made out of a piece of walnut, beech, 
mahogany, or other bard wood; the belly of Swiss 
pmc, or, failing that, a piece of nice dry pine; the 
hack and sides of sycamore, walnut, rosewood, 
maple, etc.; tho finger-board, ebony or hardwood 
stained black. In drawing out the neck y 
make it a little wider where it joins the boefj 
instrument, say, U in. or in., tapering down to 1± | 

. at the nut. Get a block of wood 2 in. thh c and a I 
little larger than tho outline of your drawing (hard I 
wood will bo the best; failing that, a piece of pine 
would do), plane it np true, then draw the outline 
of body of instrument upon it, take it to a sawmill 
and get it cut out with a fret saw. You will now 
have a mould cut to the exact shape that you 
want your instrument to be when finished (see 
Fig. 2), Cut out the piece for sides or ribs 2\ in. 
wide, i In. thick; clean up tho side of piece that 
will be the outside of instrument when finished; [ 
make it as hot as you can without burning it, then 
bend it round inside the mould, taking care to keep 
the side that is cleaned up next to the mould. You 
will require small iron cramps to fix round the 
mould to pull the veneer to the shape of mould, or, 
failing these, notch out some pieces of wood wide 

enough to clip over the inside and outside of mould; , ^ 

. * t . cut some wedges, and drive in between notch and ditto out of ebony or ivory, and fix; mark the frets 

to fold up Into a longer coitipasi than you asked, outside edge or mould* If you cut the narrow part on neck, and cut the grooves for the fret wire with a 

lou can accomplish this by either preserving a of mould longer than you require the body of man- flee saw; be sure the wire fits the grooves tight or 

ann it all in one piece, or by leaving this as shown, doline, it will give you room to get your sides in the frets will drop out. The best fret wire is made 

ami having B and c in one piece (which will then and to pull them to shape. Now take a block of of German silver, and can be bought at music ware- 
npt require any grooves in them). In this easel no wood, fit it tight in narrow part where the neck houses. The be t way to mark the frets off the 
piece comes right apart from its fellow-pieces, and joins the body (the neck is fixed to this block), make drawing on to neck of mandoline is to lay a thin 

tljjri 1 ^ what 1 always aim at in designing such it the exact depth of sides, take out the block, and narrow strip of wood on drawing, mark the frets 

f rungs, ion might, by a little thought, manage to cut a taper groove in it It in* deep ; the groove at on strip, then lay the strip on the neck and mark it. 

pafk it into a smaller compass, by having the the part of block that comes against the belly must Be sure you cut the grooves for frets square across, 

various piecea to detach from each other, but, by be Jin* wide, tapering to J in, at the part that touches After fixing fret wires, file off the corners so that 
uuirw so, you might find when you settle on a spot the back. The reason tor tapering the groove in they do not cut the fingers in running along tho 
in which you wish to Hketeb, that you have left one block is that when the neck is properly fitted and neck. Next bore holes at the bottom of instrument 
or more oi the pieces behind you. How then ? glued in it is held fast and prevents the strings from for the pins to fix the strings to. Small round- 

Aceonlmg to the length and position of the rails, pulling it forward. Glue in the block. Take a headed screws would do, or ivory pins can be pur- 

depends the stretch you will have strip of veneer | in, wide and glue it on the inside chased. Four pins only will be required, each pin 

Witwren the legs, and, consequently, tho angle at of sides all round, again using the cramps. When holding two strings. Clean up and polish to your 

1 c S Ilvn3 w hen upon the peg, for the glue is dry dress off level with sides, make a satisfaction, and then put on the strings; the first is 

1 U [ T b ?r e ^ J nim y ljolcB you please in n piece of pin© t in. by 4 in., and long enough to go fine steel, the second a trifle thicker, tho third a 

S i, A ' 4 should advI-4© you to do as I have done— across at the widest part; notch a Tittle out of the thin covered string, the fourth a trifle thicker. 
nmEe a nmall rough model of it with some ordinary fillet that goes round sides, cut the piece of pine Make a bridge same as one in sketch, and put 

Ui{ * n y P. u wi!1 be abkl 10 determine tight in at widest part, notch a piece out of each exactly the same distance from the nut as you have 

ntli 1 r one according to the pattern will suit you, end to allow it to drop down level with sides, and in your working drawing ; if yon do not, your frets 
t ; * , *P‘ l at \J ho ^ngth you will prefer, e, e, f*. glue in. This piece helps to support the back and will be all false or out of tunc when you finger the 
i luiij r rads must bo as thin as possible, as prevents it from getting split or smashed in. Pre- strings, L forgot to say that the back and belly 

f,J f ° v<r Um ends of them, and will, of pare the wood for back, mark and cut to shape, and should be Jin. thick ora shade under thuttiiick- 
iiu* quite flat* The pin at glue od. Allow tho narrow part of back long ness* Time up your instrument, purchase a idee- 

j Ml J, 11 W1 1 liuvf* lo l>c longer than the others; enough to cover the heel of neck when it is fixed, trurn (a pU-re of tortoiseshell to strike the strings 

r Jf ; tLr ; je should bfi strong and llfin. To get and dress off after the neck is fixed. Prepare the with), get an In structia 11 b 00 k, and practise diligently* 
hi im ° Ni r,r canvas, you should shorten the neck, letting the part that joins the body of inatru- The more you play on your mandolin© the better 

t r !V**l J /l f /LT n yun will, of course, reverse month© deep enough to meet the back; cut a tenon yon will like it, and also bo able to show it off to 
ti 7 ? It* It Is almost unnecessary to on end of neck ; taper shape to fit groove In block your friends to the best advantage. If there is any- 

l i 1 i 1 / 1 1 , ,c in a good strong wood, tight; tho face of neck must bo level with top of 1 thing in this you do not quite understand wnto 

u tl l ( i 11 * mages must bo nicely lilted and belly when fixed. If you are going to use a machine, again, and I will endeavour to put you right,- 1 - 

iunm^y screwed, J, S. cut out the a ] ot3 j n fi e[lllt boring the holes for the J. G, W. 
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Painter s EaseL Fig. 1.—Easel expanded, Fig. 2. 
—Easel closed and folded. Fig. 3.—Movable 
Block at top of Easel. 


Mandoline Making. Fig. 1,—Mandoline, Fig, 2, 

—Mandoline Mould, Fig. 3.—End of Neck 

showing bevelled tension. 
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Oval Drawingp^A, R, (Ctopfcm Par*).—You 
give mo a diagram* not of an oval, but of n segment 
either of a circle or an ellipse, which 1 cannot 
determine; you do not say what you require it for, 
so I am almost inclined, like most people do when 
they are asked a conundrum, to ‘‘give it up/' 
Still, you want some inf on nation, and though you 
have not asked for it 
to supply it, and, if you find 
you require, write rm* 

I possible what you do want 


ins at the intersections of the arcs, via., at n 
and II, firmly pressing them until they are rigidly 
fixed; then stick another pin at k nr »<\ and tie 

tightly round them a piece of inelastic thread 
hat it cannot stretch. This forms a rrbinwn/ 


Modelling Wax* — Lover of Work f Man¬ 
chester),—An ordinary modelling wax may he made 
with beeswax and Venice turpentine —say, m the 
proportion of three to one—melting in an earthen 

pipkin, and stirring with a tallow candle. Ihc 

colouring matter (Venetian red, or whatever 
may he preferred) should bo stirred in whilst 

the composition is hot. A harder or n more 

plastic material may be formed by varying the 
proportions of wax, Venice turpentine, ami grease. 
The composition is highly inflammable, and needs 
much care in the melting. If a small quantity 
of wax only is required* it is better to buy it 
retldy prepared from the artist's colonrmnn. — M. M. 

Battery for Incandescent Lamp*—J, Ik N. 

{GttrxtfoWK —Kindly see replies to other correspon¬ 
dents on this subject, and read carefully my future 
articles on “ Model Electric Lights/’—G. E, Ji, 

Can tin t Lead Caps to Lecianch6 Carbons,— 

N. M< tiiinaain). — After casting the lead caps, 
whilst the, lead und carbon is still hot, well coat the 
cap with Brunswick black, and let this soak into 
the carbon just below the cap, so ns to form a black 
bund l in. wide all around the top of the carbon. 
If the caps and carbons are cold, first make them 
scalding hot before applying the Brunswick black. 
If treated in this way they will work for two or 
three years or more without showing signs of 

G. K B, 


or 


ti 

that it cannot stretch. This forms a triangle’ in- 

side which, after removing i he third pin, at e or v 
place a sharp-pointed pencil, and, keeuluir tlm 


■ 


80 


^ | “ V m l, umiu Jim, 111 K or F, 

ft sharp-pointed pencil, and, kciqjinir the 
properly I will do what I can I point in contact with both paper and thread, hear. 
>u And it is not exactly what mg outwards, draw the line the thread coimielM 
ain, and explain as,fully its you to draw; such lino will not only pins exactly 
PI Firstly, an oval^ through the points marking the major ami minor 

or, more correctly speaking, an ellipse, is the peri- diameters of the ellipse, but cun be donumHtnttcd 
phery of a section of any cylinder or cone which to pass through all other points of the true elllptio 
Is not parallel to the base or the axis, and which orbit. Further, all ellipses bo drawn, either iiiiido 
does not intersect the base* It is the only conic or outside this ellipse, where the proportion of 
section wliich occurs in the cylinder also. To make major to minor diameter is the same, irrespective 
this clear, Fig. I is a cone. Fig* 2 a cylinder; the of size* will,and must, be parallel in the llrnt. Ai 
line, a R t in both shows the plane of an ellipse ; a n an additional proof of this method, if you are 
dotted line shows another elliptic plane; if through curious on the matter, l give you a means whereby 
either of these lines tor any other line which is you cun describe—that is* draw an ellipse ma¬ 
il either parallel to axis or base, and does not thematically correct from (apparently) one 
intersect it] you saw the solid into two, the pieces centre, of any size or proportion you want w ith 
sawn will show an ellipse, and if laid flat upon a pair of pencil compasses only and 
paper and a line in pencil be drawn round it on the of turned wood, or. in tact, any cylinder 
paper, such line will be a true and perfect ellipse* llrmly a sheet, of stiff paper round your cylinder, 
■■ ding to the angle at which the section and, with any radius you please, try to turn a 
is cut, bo will the proportion of the ellipse be; the circle with your compasses on the curved surface, 
nearer it is to a parallel of the base, t*a, square [ Result, a iruo ellipse when the paper is once inoro 

llatJ. VV. H* 




a niece 
. Hull) 




ow accor 


corrosion. 


Paint Addresses. — Painter. Messrs. Asplu- 
alr« factory Is situated ut Now (Toss, Loudon, S R 
As the specimen colour cards—which the student of 
colour was advised to procure in namicciitm with 

the papers on” House Pul tiling'* issued by Asplndl 

are doubtless made up at some considerable ex¬ 
pellee* you cannot expect to get one with every l(Md. 
pot. The retailers have a limited number given 
them, and they naturally go to the heal rusl enters, 
if you wrote direct to the firm for 
a few stamps I daresay you would get one. The 
best book on sign writing yet published in the “Art 
and Craft'of Sign Writing, 1 * Sis,, published at 15, 

Crosby J^oekwood & 
Stationers' Hall Court, E,C„ publish many 


Battery for Coil*—H. E* A. (I rack n €(/).—{ 1) You 
cannot have a handier bhttery fora coil. Of course, 
the solution will become exhausted after the battery 
has been used several times. The cells must then 
he recharged with fresh solution, and the zincs re- 
amalgamated* 12) Leclaucha cells are not suit able 
for working targe colls* blit two cells might work 
your small coil, 13) You will get no good erleet 
from the second coil by sending into its primary a 
current from the secondary of the llrsL You must 
have a longer coll to get stronger effects* Am glad 

to hear of your success with the electric belt, 
G, E, lb 


B 


one and enclose 


Si. Anne Street, Manchester. 

Son* 7, 

works dealing with writing, graining, and decora¬ 
tive art; write for catalogue. The llrst named 
and latest published, " The Art and Graft/' U 
thoroughly reliable, and a sound investment to a 
working man*—D kcouatuic. 


Windmill for Electric Lighting.— Windmiil 

—A windmill is rather an unsteady and un¬ 
reliable motor lor the purpose. However, as you 
intend trying It* allow me to give you a few hints in 
its construction and mode of working The speed 
of the windmill itself may be partially controlled 
by a series of levers connected with the vanes of 
the mill atuUi ball governor. As the speed of the 
mill increases* the vanes are opened, and thus less 
surface is exposed to the wind. Any engineer will 
tell you how to do this. The speed of the machine ry 
to work the dynamo may also be regulated by a 
pair of cone pulleys and shifting strap worked by 
levers controlled by ball governors* The strap ia 
shifted by the varying speed from one part of the 
cone pulleys to another, and thus corrects any great 
Increase or decrease in the speed. The device is in 
use at potteries and elsewhere* but 1 have not time 

space to describe it here. Even with the speed 
the mill thus regulated* it will he advisable to 
adopt the precaul ion of having a fusible cut-out in 
circuit with your dynamo and lamps* to provide 
against overheating the carbons with a sudden rush 

of current.—G, E. B, 


{Knit . 


IV. —Questions Answered tiy Cokrespondemts, 

write* to 
oh II.):- 


Boat Building, — E. L. R. {Oxford) 
Boathook (Manchester) (see page 3J, V 
The fault of your boat 

is yoil have not given it 
enough floor. Such a boat 
as that requires a deal of 
floor* something' of this 
shape, except just fore 
and aft. The only thing 
you can do is to pull it to 

pieces and build another. 

You should get someone 
to show you a boat oi that sort, 
length, and depth, that is all right.'* 

Cutting Music for American Organette.— 

Herr Vqn Mutz writes in reply to Amateur 

Varnish,—K ino Bruce—S nrrv T I | MUSICIAN (see page 814, Vol. Li:—I infer from 

In the poltey of -' home-made'-’ vaiSitah™ b H,l T£ If bo. It will servo you. There are rule* ft* to* 

you r case I fancy th ere ia c very reason t op e’rscvere monfeing melodies, but they jBn.Mlioir exi^ptionN 

mercial “white hard "is used for linht won li' ' have the eflteot of the ' vamp ’ on a banjo. Bnilto 

fancy work, etc., and the brown hard for with the axis, the nearer docs it approach to the entirely unsuitable for an Instrument with a w «■ 

woods. The colour appears t.o trouble'you most I circle—which we know the base <>t both cylinder toined tone liko the organ cite. Why not OTtJoi 

should think the stained varnishes would be’ns the more removed llio ellipse becomes from the instrument, or I could advise you better. H mi e'er, 

nlshcs are, I believe, least liable to blister for vonr 10 w ldth. So much for proportion. Now for arranged for the latter instrument, as there is 

purpose. Besides the above commercial v»r si7e - Aa any circle may be drawn from il centre of it arranged in four-part.harmony, an J i« 

n a i e S’ l here ia on the market a “ oaten 1 ri wwithany radius you like—inches, feet, miles, degrees, effective. I have cut excellent pieroB from » ™) 

used by brush makers for 11 ni s h ing work previously ote.-socan an ellipse be produced, but it must bo self. Boosey & Co. end ( bitppell Sc( a.f 

mg varnish makers for help.— Ilkrcu vn.|-.... given, tin- tvo centres, or ” fori," as lliev .. -mu- .-til is O'd rhroitinl it- you « >mld r 1 

Steel Brnnri n cr vi„ „ „ , v . _ are called, can be found and the periphery drawn to transpose some of the airsmto ine aej J , 

very dillicult^natler m K is a correctly from tliem. Practically the rule is to strument is arranged in. This would . 

iron may be “steel h™nyo^i " 8 ?w Wllereby and this point; now take half the minor diameter, and would raise all the notes a third, and so on * ^ 

“the brush" appendsrepresentative of from the bisection mark off the two ends of this : other keys, in setting out the ml1 ? 

silver leaf to imitate ,h‘ «ith thus, u ». k f ; these may be omitted when you ends 10 make It continuous. Thensotout aetair e f 

fapidly, and should be Vrmiivi v - ery eompawee as length half of C 0, and with one number of bars in tho tune in equal th0 

laying with f a solution of whiiB aH?n dla f 6ly af , tcr le^ at E describe a small arc crossing c n* and again memberin^ that the wider y Q1 ^ throngli* 

Jftied spiriL/ Silver bronze TF so ! i ‘i C m with the same leg at f do the same. If your lines P quicker you will have to tarn heUow#* 

and liqmd forms* cun be hiViu/i t i 111 P° w ^ er CD and e f # are exactly at right angles, and cor- und the more power you will tfet a 

nearer steel, in colour than thn m i Z 116 - nil|C ^ rcctly bisected* these short arcs will intersect ex- and nice versa, so you will J iaV0 iiistruaicot- 
powder is rubbed with a rneei? Vt V !F J he a ctly upon the line* CD; if not, you have net been suitable pitch of tlie bars for r^ur 

upon copal varnish when lcat J R,r sutUclently accurate, and you should erase Hie Afterwards sub-divide the bars le obtam■ ■ aii K ht 

grey colour quklt drying nalnt lvrn^V i A e< ? atl ^ ifie * G D * and redraw it through the intersections of the different notes ; be careful ta 

Sliver can be lucaupn-ii a?* r11XJ11 K 13 of the arcs, taking care that the points, c and n* are distance between the different MM* j^-^ud 

III the varnLsh if desired,— F pr ercc ^ dawn by stums equidistant front the line, kk, Now into Hie board detacli them, except where a Blur W 

* I on which your paper U fijced put two strung needles I the music/' 
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THE "ANERLEY 


COMBINED 


CIRCULAR AND BANQSAWING 


f 


* . 


i .• 


u 






: 


i 


i fc HI 


THE 


HACKNEY 




MORTISING & BORING MACHINE 


Far Hind or Power* 
to. Circular Saw, ai 
?jandiso* tr up to 5 in. deep. 




by 


With fl Chisels, 1 Coredrtver 


Key, 3 Augers, and 3 Drills. 


SMOKE 


Ask at all Tobacco Sellers, Stores, &c., and take no other. 


TfNS , 


Sold only in 4 oz* PVieft ettt r and 2 qz* and 4 oz, 


Player’s Navy Cut 


which keep the Tobacco always in fine smoking condition* 

Cigarettes can now be obtained of all leadingTobacconists* Stores, &C.*, 


TREADLE MILLING MACHINES* HAND 


in packets 


PLANING MACHINES, &C. 


containing 1 


NOTTINGHAM CASTLE 






The Genuine hears the Trade Mark. 




t 


Packet and Tin , 


ACCURACY AND LIGHT RUNNING GUARANTEED, 


Oft £? cry 


ESTABLISHED 1 SS 1 . 


JUST PUBLISHED, price Is 


1 P PLIED 


S CIENCE 


Ey John A* Bower. With 


TO WORK. 


66 Illustrations. 


Cassell & Com pan y, Limited, Lndgate Hill, Loudon 


PUBLISHED* price 


is. 


SCIENCE of E VEli I 


Dower 


I>AY LIFE. By John 




With 49 Illustrations, 


F.C. S. 


Cassell S: Company, Limited, Ludg&tc Hitt, London * 


’s Saturday Journa 




New Serial Story of Life in the 


commenced a 


Far West 




CALAMITY JANE. 


1 T 


excelling incidents illustrative 


series of 


i i»hOF AYRTON. F,R S..; 


and RICHARD WORM ELL, D.Sc,, M, A. 






of Dead wood. To this famous Western 


ThF ijYEJNGor TEXTILE 

fJJ'sramt rH /h Thmusaiul. 

AND I H ON. By W„ HO GK HEN WOOD. F.C.S 

WerkUtf D*tni*i 

WOOLLEN AMD WOIlai'ED, 

— . Stfwid BdiHim, 4 ^' f A. 

[Nf * TOOLS- Hy i* r A li. k. SMITH. 

WM _ jm I m m 




With Numerous 


By J + J, HtJMMELLj FX.S. 


FABRICS, 


gold-mining settlement a New York lawyer and his wife betake themselves 


5* 


With c? ZHtigrams 


M I.M.E , &c 


** 


in quest of fortune ; and in vivid colours 

adventures—their perilous journey 
the stage coach, their life amidst the rough and lawless mining population 


hutrfh Ttitin n 


M V L 


w* 


it. Bright McLaren, M.P* 


r r 


Uy 


m 1 


road, with the micln 


on 


CU i T 1 

rtu 


rtfwi 


-i 


Third 


tPi 4 h m FolUng Platts and jf IF&odiuU* 


f> r | 


«3 H 


particularly their association with the mysterious per- 

and the remarkable chain of events 


of Dead wood ; 


8. Ivy J. FfhkY, M il. tilth numerous Illustrations* 

With io Cciaurtd Phi ft s and 


i 


/■ 4 a 

IN TKXTTLE FA fifties. 

4*L 6*J 


*1 


*t 


T 


Calamity Jane 


M 




sonage 


J!y T. K Amu MiURVr 




* A T r - ** and n j joc k 


KfAiO ky I J. (W asC.ijw. 4 s . 0.\. 

<"■ ' ‘J'MI AN 1 1,JMI M U. I udi ate Hill t London. 


CASSELL & COMPANY, Limited, Lndgate Hill , London. 


« ^ u 
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SOLI) E VEli 1" WHE HE, 

la Tins, or post free, 7d_, is. 6 i, and 3 a. 

For Baths, 9d., Is 9d., and 3s. ed, 

FROM 

WORKS, LONDON, S.E. 


u 
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* 




. “ 


TO AMATEURS. 


INCOMPARABLE 


The ro 


proscenium, or 






ALL’S EBONICj 


I 


knocked up for the 


occasion in Hall 


. 




School, or Country House, may be made 


COLOURS 


A JET BRILLIANT BLACK, FOR 

es, Basket Carriages, 


thing by a pot or two of ASPINALL’S 
ENAMEL at the cost of a few shillings 




■ 


and the success of a show is frequently 


BEWILDERING, 


enhanced by bright surroundings, Ifer&.iafi 


3 


v 


BEAUTIFUL. 


i e 
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EXTERMINATED 
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1 1 


every form of Nervous. 

speedily overcome, with- j 
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-. 4 . 


Muscular 
or Organic 
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out 
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NEITHER SCRATCH 'NOR SPURT,' . 
SAMPLE. BOX 6? 

OR FOR 7 STAMPS 
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Invalids should know 
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; no 
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tive agent on j 
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. 




earth so valuable and harmless as Nature 

ELECTRICITY 


w 




who w i>h 


r >i 




own remedy 










to be 

r Healthy 

and Strong 

permanently 






v 


H ARNE SS, / 


Mr. C. 


iv 


4 
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* 


President of the British Association of 

Medical Electricians, 

Confidently recommends all Sufferers 
from RHEUMATIC and NERVOUS 

AFFECTIONS, LIVER and ElD* 

DISEASES, 

( or any form of 

Local or General 

wear his Patent 


s 


1 


wear one 






j 


of these com fort able 

* 

Appliances, 


§■ 




1 


i 


P 


« 


■ - 




-t 


■ 


B. 




^ They are guaranteed ta 

produce a 
invigorating 




» 




A 


■ ■ 


1C 




imperceptible 

W cunent of Electricity which 
speedily vitalises every 1 Nerve, 
Muscle, and Organ of the Body* 




c c 


ELECTROPATHIC 


Invaluable as a 
Strengthening and In 
Vigo rating Beverage 


A 




i 




■ 


i 


J 


V 


Tlioy Prevent and Cure all 

NERVOUS AFFECTIONS 

invaluable in cue* of 




Thousands of 

Testimonials. 








And are 






RHEUMATISM. 


■* 


Indispensable for 

preparing Soups, Entrees, &c 




enriching Gravies, 


delay, and m- 


Suffercrs should call wi 


t : 


r spect the Thousand# of 
received from all classes of society. 


\\ 




CONSULTATION FREE cf Ch 


\ 


all matteri relating" to PeaitA ami the 




or by fetter, p« 


Pure, Palatable, 


application, of Curahzv Electricity, Massage 


A 


If you axrxntt calf, "a-nU for 


Mechanical Exercises. 


, 


\ 


tlte Pamphlet and Private AdiiCC 


A 


instantly prepared 


A 


Note Address—TEL MEDICAL BATTERY CO, Ltd. 




52, OXFORD ST, LONDON, W 


WILL KEEP ANT LENGTH OF TIME. 




tComsr of Rathbonc Placed 




AU CommunitaHvnt treated ax STRICTLY PRIVATE & CO.YFID F\ T L l l 


SOLD EVERYWHERE . 
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